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To Apple On-Site Technicians: 


Help up make sure the Apple Service Guides for Macintosh Computers meet your on-site 
technical information needs. Send your comments and recommendations to the 
AppleLink® address below. We will consider all recommendations for future releases of 
the guide and, whenever possible, reply to your recommendations. 


AppleLink: STP.DOC 


No portion of this document may be produced in any form without the written 
permission of Apple Computer, Inc. 


©1993 Apple Computer, Inc. Apple, the Apple logo, AppleCAT, AppleLink, AppleShare, 
AppleTalk, FDHD, HyperCard, Mac, Macintosh, MultiFinder, ImageWriter, and 
StyleWriter are trademarks of Apple Computer, Inc., registered in the U.S. and other 
countries. Apple Desktop Bus, AppleFax, AppleLine, Apple SuperDrive, Finder, 
Macintosh Duo, Macintosh Quadra, MacTest, PowerBook, PowerBook Duo, Performa, 
QuickDraw, System 7, and System 7.0 are trademarks of Apple Computer, Inc. Classic is 
a registered trademark licensed to Apple Computer, Inc. 


NuBus is a trademark of Texas Instruments. 


No portions of this document may be reproduced in any form without the written 
permission of Apple Computer, Inc. 


Apple Service Guide Registration Card and Survey 


Apple Service wishes to continually improve products. To ensure that we provide the best 
possible documentation, please take a few minutes to complete the Apple Service Guide Survey. 
The information will be confidential and will be used only for market research and usability 
testing purposes. 


Please indicate what product you received with this survey: (Check one) 
[_] Macintosh Computers Service Guide L_] Monitors and Mass Storage Service Guide 
(_] LaserWriter Printers Service Guide L_] Networking and Communications Service Guide 


Name (Please print.) 
Company/Institution 
Street address 

City, State, Zip 


Phone AppleLink 


Your role: (Check one) 


[_] Service manager L_] Principal L_] Support/Training 
[_] Service technician [_] Sales [J Other 


Please rate the following list: (1 = Not Important or Not Satisfied, 5 = Very Important or Very Satisfied) 


Importance Satisfaction 
Ease of use 


Graphics clarity 

Accuracy of graphics 
Accuracy of text 
Completeness of information 
Currentness of information 
Cost 


Usefulness of information 
for on-site repair 


Usefulness of format/size 
for on-site repair 


Comments or suggestions for improvement: 


© 1993 Apple Computer, Inc. Apple, the Apple logo, LaserWriter, and Macintosh are trademarks of Apple Computer, Inc., registered 
in the United States and other countries. 
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Introduction 


important 


This March 1993 update to volumes 1 and 2 of the Apple Service Guide for 
Macintosh Computers replaces the previous version of the guides. For this 
update we made the following additions and revisions: 


e Volume 1 covers all compact and portable Macintosh® computers—that 
is, all Macintosh computers that do not require an external monitor. 

¢ Volume 2 covers all modular Macintosh computers. 

e The guides are slightly larger (8.5 inches by 5.5 inches) than the previous 
versions. 

e This release contains documentation on 13 additional computers. 





Organization 


Volume 1 of the Apple Service Guide for Macintosh Computers contains 
service and repair information for the following computers: 


e Macintosh 128K, 512K, 512K enhanced, and Plus 

e Macintosh SE and SE/30 

e Macintosh Classic®, Classic II, and Performa™ 200 

¢ Macintosh Portable 

e Macintosh PowerBook™ 100, 140, 145, 160, 170, and 180 

¢ Macintosh PowerBook Duo™ 210, Duo 230, Duo Dock, and Duo 
MiniDock 


Volume 2 of the Apple Service Guide for Macintosh Computers contains 
service and repair information for the following computers: 


e Macintosh LC, LC II, and Performa 400 
e Macintosh II, IIx, and IIfx 

¢ Macintosh IIcx, Ici, and IIsi 

e Macintosh IIvx, Ilvi, and Performa 600 
e Macintosh Quadra™ 700, 900, and 950 


Each volume also contains a SIMM chart for the products covered by that 
volume and information on ADB devices, module symptom codes, diagnostics, 
ports, cables, and pinouts. 





Using the Guide 

When ordering a replacement module or spare part, be sure to check the part 
number given in the guide against the current price pages in Service Source. 
Remember that the Apple Service Guide is not updated on a regular basis. 
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CRT Safety 





Ten Rules to CRT Safety 


a 


10. 


Do not work on a monitor alone. In case of an accident, having someone 
nearby—and having someone trained in CPR—could save your life. 
Remove all jewelry before performing repairs on a CRT. Removing these 
conductors reduces the possibility of electric shock. 

Never use a grounding wriststrap or heelstrap or work on a grounded 
workbench mat when discharging a monitor or when performing live 
adjustments. Grounding straps and mats are used to protect sensitive 
components from ESD damage and should be used only when working 
on “dead” (uncharged) equipment. 

Wear safety goggles when working with a CRT. The CRT contains a high 
vacuum. If cracked or broken, the CRT can implode (collapse into itself). 
To protect your eyes, always wear safety goggles. 

Before working inside a monitor, turn off the power and disconnect the 
AC power cord. Certain parts of a monitor chassis are live (electrified) 
when the monitor is under power. Never work on a monitor under 
power except when making live adjustments. 

Keep one hand in your pocket or behind your back when working on a 
live monitor. This reduces the risk of current passing through your body, 
should you accidentally contact high voltage. 

Always discharge the anode before touching anything inside the monitor. 
High voltage (up to 12,000 volts DC) can be present on the anode and 
other components—even when power is off. 

Never touch the anode connector or the anode aperture. When a CRT is 
replaced, the anode connector is removed, exposing the anode. The 
anode can retain a charge of several thousand volts even when power is 
off and can regain some charge even after being discharged. 

Do not pick up or handle a CRT by its neck (see Figure 1). To prevent an 
implosion, take every precaution against breaking the tube. Be especially 
careful with the neck, where the tube is thinnest. 

In addition, never touch the following components (see Figure 1) when 
adjusting a live Macintosh CRT: 

¢ — Back of the power switch 

¢ Yoke wires 

e — Anode connector 

e Anode wire 

¢ — Flyback transformer 
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Figure 2 Discharging the CRT 
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Safety Warnings 


A Warning 


A Warning 


A Warning 


A Warning 


A Warning 


A Warning 


The compact Macintosh computers contain high voltage and a high- 
vacuum picture tube. To prevent serious personal injury and 
property damage, make sure you read and understand the safety 
precautions in this section. 


Voltage and video adjustments are performed with the power on. 
Review the cathode-ray tube (CRT) safety and live adjustment rules 
before performing these adjustments. 


Failure to follow the rules for safe CRT discharge could result in 
serious injury or property damage. For compact Macintosh 
computers, the CRT must be discharged to the ground lug to prevent 
damage to the logic board. 


Make sure that you are not grounded when: 
¢ You work on plugged-in equipment 

¢ You discharge a cathode-ray tube (CRT) 
¢ You work on an unplugged CRT that has not been discharged 
¢ You perform live adjustments 


Electrostatic discharge (ESD) can cause severe damage to sensitive 
microcircuits. Macintosh circuit boards contain CMOS components, 
among the most sensitive chips in use today. CMOS chips, ROMs, and 
SIMMs are very susceptible to ESD and skin acid damage. To prevent 
damage to these components, handle them only by the edges. 


A "dead" lithium battery is considered hazardous waste and has some 
potential for explosion if improperly handled. Mark the battery 
DEAD, place it in a zip-locked wrapper and the packaging used to 
ship the replacement battery. Return the dead battery to Apple®, 
where it will be disposed of following EPA guidelines. Exception: If 
the battery is physically damaged, do not return it to Apple; dispose 
of the battery locally according to local ordinances. 
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Discharging and Devacuuming the CRT 


A Warning 


Note 


A Warning 


Use the following procedure to discharge high voltage (12,000 volts) from the 
picture tube of a compact Macintosh. This procedure and the CRT discharge 
tool (see “Special Tools Index” in the General Information section) can be 
used to discharge any Macintosh monitor. 





Discharge the anode to the metal ground lug (see Figure 2). Failure 
to do so may damage the logic board. 








Discharge Procedure 


1. Remove your grounding wriststrap and jewelry, and put on safety 
goggles. 

2. Attach the alligator clip on the CRT discharge tool to the metal part of the 
ground lug (see Figure 2). 

3. Put one hand in your pocket or behind your back. With your other hand, 
insert the tip of the CRT discharge tool under the anode cap until it 
touches the anode ring. 

4, Remove the CRT discharge tool. To be sure the CRT is discharged, 
repeat the discharge procedure (you may want to repeat the procedure 
using a flat-blade screwdriver with an insulated handle). 


The anode can build up voltage over time. To drain off any residual charges, 
establish an ongoing ground. Fasten one end of an alligator lead to the 
ground lug and the other end to the anode aperture. 





Disposing of the Cathode-Ray Tube (CRT) 


To prevent serious injury, follow the procedure described in this section 
whenever discarding a CRT. 





To properly dispose of a defective CRT, you must first devacuum the 
cathode-ray tube. Discarded CRTs that have not been devacuumed 
may crack and implode, injuring anyone nearby. 





Materials Required 

Thick cardboard box large enough to contain the CRT 
Large, sharp diagonal cutters 

Large pliers and duct tape 

Safety goggles and gardening gloves 

12” x 12” piece of cloth or heavy paper 
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Devacuuming Procedure 


I 
2 


o} 


A Warning 


Note 


Put on safety goggles. 

In the side of the box, about six inches from the bottom, cut a hole just 
large enough to insert the tip of the CRT neck. 

Place the CRT inside the box with the tip of the neck protruding through 
the hole, and tape the box flaps down with the duct tape (Figure 3). 











Only the very tip of the CRT neck should be protruding through the 





Put on the gloves and, using the diagonal cutters, carefully clip off the 
connector pins on the end of the CRT neck (Figure 3). 

Tape the piece of cloth or paper onto the box so that it forms a veil over 
the opening, but allows access to the tip of the CRT (Figure 3). The 
purpose of the veil is to catch bits of glass that may fly during the next 
step. 

Make sure no one is standing nearby. Then stand to one side, reach 
under the veil, and with the large pliers grasp the exposed tip of the CRT. 
Look away while you snip off the tip of the CRT. 


You will probably hear a rush of air entering the CRT when the CRT vacuum 
breaks—but even if you don’t, the procedure is complete if the tip of the CRT 
is clearly broken off. 








Cloth or 
Paper 





Figure 3 Devacuuming the CRT 
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ESD Safety 


Electrostatic discharge (ESD) can irreparably damage the sensitive CMOS chips 
and printed circuitry of modern electronic components. Plastic utensils, 
polystyrene products, polyester clothing, even the ungrounded touch of your 
hand carry sufficient electrostatic charges to damage electronic components. 
Follow the ESD prevention rules and set up an ESD-safe workstation as 
directed below. 








ESD Prevention Rules 


1. Before working on a device containing a printed circuit, ground yourself 
and your equipment. Use a grounded conductive workbench mat and a 
grounding wriststrap, and ground your equipment to the mat. 





A Warning Make sure that you are not grounded when: 
¢ You work on plugged-in equipment 
¢ You discharge a cathode-ray tube (CRT) 
¢ You work on an unplugged CRT that has not been discharged 
° You perform live adjustments 





2. Do not touch anybody who is working on integrated circuits. You could 
“zap” the equipment through the technician—even if the technician is 
grounded. 

3. Use static-shielding bags for boards and chips during storage, 
transportation, and handling. Leave all Apple service exchange 
components in their ESD-safe packaging until you need them. 

4, Handle all ICs by the body, not the leads. Also, do not touch the edge 
connectors or exposed circuitry on boards or cards. 

5. Do not wear polyester clothing or bring plastic, vinyl, or polystyrene into 
the work environment. The electrostatic field around these 
nonconductors cannot be removed. 

6. Never place components on any metal surface. Use antistatic, 
conductive, or foam rubber mats. 

7. — If possible, keep the humidity in the service area between 70% and 90%, 
and use an ion generator. Charge levels are reduced (but not eliminated) 
in high-humidity environments and in areas with ion generators. 

8.  Ifan ESD pad/workstation is not available, touch bare metal on the power 
supply to discharge electrostatic charges. 
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Setting Up an ESD-Safe Workstation 











Materials Required 

Conductive workbench mat with ground cord 

Wriststrap with built-in 1-megohm resistor and ground cord 
Equipment ground cord with alligator clips 

Ground/polarity tester 


1. 


Remove all ESD hazards from the area. Nonconductive materials (for 
example, polyester, plastic, vinyl, and polystyrene) cannot be grounded 
and retain charges for hours and even days. 

Use a ground/polarity tester to verify proper grounding of the power 
outlet. If the outlet is wired incorrectly, most testers show a light pattern 
that matches a code given on the tester. If the tester does not verify 
proper grounding, move to another outlet that is safe. 

Connect the grounding cord of the workbench mat to ground. 

Use a wriststrap grounding cord. Fasten it to the workbench mat and to 
the wriststrap. The wriststrap should touch your skin. 

Finally, ground the equipment you are working on. Use alligator clips 
and a grounding cord to attach any metal part of the equipment to the 
grounded workbench mat. 
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DRAM SIMMs for 
Service Exchange 
Modules 


Classic ll 


661-0402 256K, PLCC, 120 ns 


oA Ee 








Performa 200 





661-0402 256K, DIP, 120 ns 
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661-0402 256K, SOJ, 120 ns 
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661-0402 256K, SOJ, 120 ns 


PIMP L L 





661-0402 256K, SOU, 120 ns 
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661-0494 256K, DIP, 120 ns 
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661-0519 256K, SOJ, 80 ns 











Slowest acceptable DRAM speed (ns) 








Can be installed only in SIMM positions 3 and 4 because of space constraints. 
Can be installed only in SIMM Bank A because of space constraints. 
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DRAM SIMMs for 
Service Exchange 
Modules 


Classic Il 
Performa 200 





661-0403 1 MB, SOuJ, 120 ns 
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661-0410 1 MB, DIP, 120 ns 


» HULL 


661-0520 1 MB, SOuJ, 80 ns 
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661-0546 1 MB, SOU, 80 ns, Parity 
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661-0719 1 MB, SOJ, 80 ns 
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661-0643 2 MB, SOuJ, 80 ns 


fe 
LI: 
Slowest acceptable DRAM speed (ns) 


Can be installed only in SIMM positions 3 and 4 because of space constraints. 
Can be installed only in SIMM Bank A because of space constraints. 
The SIMM is compatible with the CPU, but the CPU does not use the parity feature of this SIMM. 














Macintosh Computers, Vol. 1 11 


Macintosh ADB Input Devices 


This list includes all Apple Desktop Bus™ (ADB) input devices and their part numbers 
for all Macintosh computers except the Macintosh 128K, 512K, 512Ke, Plus, and 


Portable. 


12 


Apple KeyD0ard) tessceerecccsys cise aausocs nee beeen ete ae 661-0383 
Apple Keyboard i cosneesa ease avseuaeneateheveretaesaveanmianceucaaes 661-0603 
Apple Keyboard, French Canadian ..............:::cceecceceeeeeeeseeesseeeeeeees C661-0383 
Apple Keyboard, Spanish. .............ccccccccesseeccceceeeeseeeeesseeeeeeeseeseaaeees E661-0383 
Apple Keyboard and Apple Keyboard II parts 
(6) 106] Al Ors (ol = ear | Ga en ae eee ee 815-1017 
Bottom case, AK II, Version A...........ccccccceceesceseeeeeeseeesesceseusaeeues 815-6044 
Bottom case, AK II, Version Boo... cccecsescesceeceeeeseeeeeeeeuseees 815-6045 
Cable, ADB keyboard, 1 Meter .............. cc cceecccceceeeseeeeeseeeseesens 590-0361 
Cable, ADB keyboard, 1 Meter ................ccccccccceeeeeceeeeeeeeeeerenes 590-0616 
ICV: Cab SOL, Ai wcicarccacce senses acnandezeoiiocsuientasncraascnanonedicaatias® 658-7011 
Keyboard encoder PCB, AK II, version A. ...........ccc:ccceseeeeeeeeeees 981-0020 
Keyboard encoder PCB, AK Il, verSion B ...............ccccseeceeeeeeees 981-0021 
Keyboard Cable, 2 Meter..............ccccccceeeccceeeeeeececeeeeeeeeeeeneeeaneees 590-0152 
Keystem, w/spring, AK Il, version B (Set of 10) ............. eee 076-0422 
Keyswitch, locking, tan/ivory, AK, AEK, AEK Il...................0 970-1263 
Keyswitch set, ADB kybd, AK and AEK, tan (set of 10)........... 076-0209 
Keyswitch set, ADB kybd, AEK Il, ivory (set of 10)............0... 076-0387 
Rubber dome, AK Il, version A (Set Of 10) ........ ee eeeceeeeees 076-0423 
MOPRCASC acca, rac Guo acdune a ascdeebawied aaneiacta aa ss eartana eauaa eaten: 810-6042 
Top case, AK Il, Version A ..........ccccccecsseceeseceeseeceneeseeseeeeceeeaess 810-6042 
Top case, AK Il, version B ...............cccccecceeeeeeeeseneeeeeeeeneeueeeneeees 810-6043 
Apple Extended Keyboard .................cccccsscecssseccccseeeccanssecsanseeceenevens 661-0384 
Apple Extended Keyboard, French Canadian .................c:ccccccseeeee C661-0384 
Apple Extended Keyboard, Germann ............ccccccceseeseeeeeeeeeeseeeeeeaes D661-0384 
Apple Extended Keyboard, Italian ...............ccccccccccceeeeceeseeeeeeeeeenees T661-0384 
Apple Extended Keyboard, Spanish..................:ccccscccceeeeseeeceesaeees E661-0384 
Apple Extended Keyboard parts 
BOUONIGASCSicsecr deci hes eacecc te starucurns bedeats alcava aamienaneraesaaat 815-1019 
Cable, ADB keyboard, 1 Meter...........cccccccccccccececceeeeeeeneenenens 590-0361 
Keycap set, AEK and AEK Il.....................ccccccssseeseeteccereceeseseess 658-7010 
Keyswitch, locking, tan/ivory, AK, AEK, AEK Il............... ee 970-1263 
Keyswitch set, ADB kybd, AK and AEK, tan (set of 10)........... 076-0209 
Keyswitch set, ADB kybd, AEK Il, ivory (set of 10).................. 076-0387 
TiO COSC siicscts cisssctncress éafa da en adauyevet av cousauncesalnee hiatoduus aetuineulwiseamonneds 815-1018 
Apple Extended Keyboard Il ........... cc cceccccccssssseccceecesecceeeeeeeseeneeaes 661-0543 
Apple Extended Keyboard Il, ISO, French................cccececeeeeee eee EF661-0544 
Apple Extended Keyboard Il, ISO, French Canadian ................. EC661-0544 
Apple Extended Keyboard Il, ISO, German.................cccccceeeeeees ED661-0544 
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Apple Extended Keyboard Il, ISO, Italian... eeeeeeneeeeees ET661-0544 


Apple Extended Keyboard Il, ISO, Spanish.............. cc ceeeeeeeees FE661-0544 
Apple Extended Keyboard II parts 
BOUoMm Case. AE UM sisceai chases ealeateneceslamcde de Gueaiseeanesoetaeeeee 658-5211 
Cable, ADB keyboard, 1 Meter...............cccccccssseeeeeesseeeneeeeesenees 590-0361 
FOOL. Tront, ABW. Wie olscteetoseaiact cavbe cstcatoosn td casueateccuoataueewunes 865-0057 
Foot, rear, adjustable, AEK Il................cccccccceceeseseeseeeeeseeseeeerens 865-1139 
POOMD AG: Near AI lies sacnecsn pie su tacs vemacuraitinGeatdissalauearieubatien: 865-0067 
Keycap set, AEK and AEK I1.............. ccc cccccesececseeceeneeeeeeeeseeerees 658-7010 
KeyCap teset ABI Wico. wacicustecicncenereeenceatecebuintaanrasioeendeltea: 658-9001 
Keyboard assembly, w/keycaps, version A, AK Il..............0 949-0357 
Keyboard assembly, w/keycaps, version B, AK Il............... 949-0358 
Keyswitch; lOCKING, AE IK. waco ce stecndesaretoshaeiiiatenncaneeiiicrtdccaaaneed 937-0051 
Keyswitch, locking, tan/ivory, AK, AEK, AEK Il.................::00 970-1263 
Keyswitch set, AEK II, white (Set of 10) .............ceeeeeeeeeeeeeees 922-0005 
Rack, adjustable foot, AEK II.......... cc ceeccecssseeeeeeeeeeeeeeeenaes 815-1138 
Spring; TOOt NEtuUIN;, AB Kal ic scseeece nce css cow asroniteersecuseannankoceewsedel 870-0030 
Femplate ABR circ caren erties don evacaneaiaasoumiecadancesanaceeeu 001-0017 
TOP Casey cAI Wicca cans ciccowodaadeosaai cones veuan. suns ouamameeven. 658-5210 
Mouse, ADB (replaced by 661-0479) .............ccccccseecccseeeeeeasereeseeeeees 661-0338 
Mouse ball (25.4 mm dia), gray, rubber-coated................c00 699-8001 
Mouse ball (21.9 mm dia), DIACK........... ce eeceeeeececeeeeeeeeeeeenenes 699-8038 
Retainer, ADB mouse (for 25.4 mm gray mouse ball)............. 076-0231 
Retainer, ADB mouse (for 21.9 mm black mouse ball)............ 815-0816 
MOU SOS PAD Bc dcssi cccnednce seseceeete sean omeeauaalec cane snnseeencautaane dovab Sesealegneeracss 661-0479 


Retainer, screw-on, ADB mouse (for 25.4 mm gray mouse ball) ..815-1136 
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Module Symptom Codes 


When returning a defective module to Apple, always enter on the SRO form 
the symptom code that best describes the problem. Do this as follows: 


1. Locate and note the three-digit symptom code from the Module 
Symptom Codes chart. 


2. Select the appropriate modifier code from the list below. This is the 
fourth digit of the symptom code. 


Code Modifier 

Continuous 

Intermittent 

Environmental/cannot duplicate symptom 
Always fails after awhile 

Depends on configuration 

Fails only with application software 

Noisy 

Inoperable upon first use 


ONOoaRWND — 


3. Write the four-digit code on the SRO form. 


For example: A Macintosh logic board crashes after being on for an hour or 
more. The symptom code is 153, “System bombs or crashes.” The board fails 
after it has been in use for awhile, so the modifier code is 4. Place the modifier 
code after the symptom code, and enter the error code 1534 on the SRO form. 


Module Symptom Codes 


Code Startup/Run Problems 


Bad or no startup tone 





Screen bright; no Mac face 











Sad Mac/self-test fail/startup error 





System bombs or crashes 





No power light indicator with good power supply 











Restarts or shuts down randomly 


Can't shut down 











Video/Sound Problems 





Bad or no color on display 





Distorted or no video; system boots OK 











Distorted or no sound; system boots OK 
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Code 1/O Device Problems 


Bad or no response (keyboard, mouse, trackball...) 





Good game paddle/joystick fails 





Serial port failures 





| Printing or AppleTalk problem 








Communications or modem port problems 


Bad expansion slots (Apple II, Direct, NuBus...) 


Drive I/O Errors 





Can't boot/read internal floppy drive 





Can't boot/read external floppy drive 





Can't write/format internal floppy drive 





Can't write/format external floppy drive 





| Can't boot/read internal SCSI drive 








Can't boot/read external SCSI drive 





Can't write/format internal SCSI drive 





Can't write/format external SCSI drive 








Miscellaneous Problems 





Control Panel settings don't work 





Connector or jack problems 





SIMM socket problems 





Board is cracked, damaged 








Bad battery 





CRT and Analog Boards 





Black screen 





Vertical bright line 





Horizontal bright line 





Rolls vertically 








Diagonal stripes 


Unstable picture; logic board OK 








Incorrect picture size or alignment 





Lighted screen, no picture 





Fan not spinning 





Color not adjustable; no color 








Distorted sound 
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No power, no raster 





15 
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Drive Problems 


Won't eject 





Won't format 





Drive doesn't spin 





Too many bad blocks 





Won't mount 





Won't recognize disk formatted on other drive 
Won't read/write data; disk spins 
Won't write data 





Excessive read/write errors 





Won't boot; reads/writes OK 





Excessive seeking 





| Icon doesn't appear on desktop; formats OK 





| Won't format; able to see drive in SC setup 





Won't format; unable to see drive in SC setup 





Unable to access drive; system folder present 





Noisy; works OK 





Power Supply Problems 





Clicking noise 





Fuses keep blowing 





Causes system failure 





Noisy; works OK 





No power 





System randomly resets 





ak 
Keyboard, Mouse, Input Device Problems 





No or bad response 





Bad keyswitch or button 





Foreign substance spilled on unit 





Sticky or bouncing keys 





No cursor response 





Printer Problems 





Improper print head movement 
Paper won't feed 

Self-test OK; won't print from host 
Fails self-test 





Won't select from front panel 





Printer not seen in Chooser 





Prints blank pages 





Prints black pages 





Print is distorted or uneven 





Indicator light suggests fault 











No power light 
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Special Tools Index 






Torx Driver 
#076-8053 SCSI Loopback Test Card 
#077-8219 





DE-9 Serial Port Plug 
(set of 2) #077-8129 











Apple Computer 





unit J3 


CRT Discharge Tool 
#076-0381 


SIMM Removal Tool 
#076-8354 


Pull-Apart Tool 
#076-8059 


IWM/SWIM Extraction Tool 
#076-0341 





Macintosh Computers, Vol. 1 17 


‘ 


‘ 


6 | s 6 e . a . ° . e SS e 


hi 


» 


\ 


*eeeeee@eeueeeeee 
‘ bd - * 


» 


= 


s 6s . 
‘ 


. 


f* 


‘ 


rj 


“sae 


GeO 
ante 


On-Site 
Troubleshooting 


Initial Troubleshooting | 
Software. Troubleshooting 
_ System Failures | 
System Failure Codes 


,Hardware Troubleshooting 


Startup: Problems— 


\ 


-Flowcharts) | 
-Replacing/Installing System 
Software ; 
MacT est 


"20 


ys 
20. 


26 
31 





Initial Troubleshooting 








Overall Approach 


Ct OE eat 0 ba NK 


Quick Checks - Perform telephone and on-site quick checks - 


Duplicate problem and gather information 


Goturrs — “Go over system -crash checklist 


~ Troubleshootin 
Sueacyes o. Perform appropriate desktop procedures 


and Pes 
Check system failure codes for Clues 


Hardware 


Troubleshooting Perform hardware phy wiper tee 





_ Telephone and On-Site Quick Checks 

/ Check the power source and power connection. 

Y Check all cables and cable connections.. :- 

v Check the adjustment of all user controls. 

“¥ Check that not more than one system file is on the startup device/disk. 

v Check that the computer system and the system software are 
compatible (see System-Software Configurations table in this section). _ 

” Open the computer and verify that all circuit boards, fuses, and chips are 
secure, clean, and undamaged. . : 


~ 








Information Gathering 


When quick checks do not identify the Epler: try Suplicaring the prebien 
~ and gather as much information about the problem as feaicun Take special py 
note of the following: 


e Operating condition of the system ace the problem occurs (application 
“and version, Finder™ or MultiFinder®, system software and version, 
~ whether networked, system configuration, peripherals, INITs, CDEVs, 
DAS, etc.) / 
Exactly what your customer is doing when the Sinton occurs 
What happens to the system (freezes, crashes, displays error message) ' 
~ What your customer has tried to do to fix the problem, and the outcome 
If the problem appeared recently, note sae your customer ey 


changed or added to the wails 


“ 


Using this information, perform appropriate solutions hoi the following 
System- -Crash Checklist.- If this systematic approach does not fix the problem, . 
your customer probably has a hardware problem Cart to "Hardware 

T roubleshooting” later in this eee: : 


‘ 


> >. 
; ; ‘ 
er) \ 4 
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Software Troubleshooting 





System-Crash Checklist 


~“ Check whether the problem is peculiar to one application (try 
replicating the problem using another application). If the 
application is at fault, consult the following chart for suggestions. 


Problem 


Program incompatible 
with MultiFinder 
(System 6 only) 


Program incompatible 
with system software 


Program corrupted 


Insufficient memory 
to run program 


Message “Application 
is busy or missing” 
displays 


Programs (especially 
DAs, INITs, and 
CDEVs) conflict 


Solutions 


1. 
2. 
3. 


al 
2. 
3. 


Oe Oi 


Try booting offending program first. 
Switch to Finder. 
Run program from original disks. 


Revert to older version of system software. 
Remove program from system. 
Contact vendor about program update. 


System crashes can corrupt program and system software. 
Remove program. 

Reinstall program and system software from original disks. 
Reinstall system software. 


If you are using System 7 or MultiFinder with System 6, close 
other applications and restart program. (You may have to 
restart system.) 

If under MultiFinder, switch to Finder (System 6 only). 
Allocate more memory to application. Select application, 
select Get Info from menu bar, and increase allocated 
memory in dialog box. (MultiFinder or System 7 only) 

If applicable, check RAM cache. If cache is set too high, 
computer diverts some RAM for system use, thus reducing 
RAM available for programs. 

Install additional RAM. 


Make sure application is present on drive. 

Make sure document was created with same version of 
application as application on drive. 

Launch application first; then open document from application. 
Rebuild desktop. 

Reinstall application. 

Run a utility program, such as Norton Utilities, that resets 
corrupted bundle bits. 


Run Compatibility Checker before installing System 7. Remove 
or update any questionable INITs or CDEVs (System 7 only). 
If program was added just prior to problem, remove offending 
program. 

Remove all DAs, INITs, and CDEVs, and replace one at a 
time until offender is found. 
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“Check whether the problem is with system software (boot from a 
floppy) or with multiple system folders (use Find File). 


Problem Solution 

Multiple system — Remove all system folders except folder with Macintosh icon 
folders on it (see Desktop Procedures and Practices). 

Corrupted system — Replace system software. (When replacing corrupted system 
software software, avoid introducing new problems. Always use 


Installer on original system software disks; do not use 
System 6 Installer with System 7. If you remove System file 
before running Installer, you must replace fonts and desk 
accessories. Make copies of your customer’s fonts and desk 
accessories before running Installer. For more information, 
refer to Replacing the System File under Desktop Procedures 
and Practices. 





Desktop Procedures and Practices 


Identifying and remedying problems that may be software related requires 
familiarity with basic desktop management procedures and practices. An 
inappropriately managed desktop could cause the following problems. 


Multiple System Folder Problems 


Symptoms: 
Occurs: 
Remedy: 


Procedure: 


System crashes; unusual error messages; font and DA lists change 
unexpectedly. 

When disks containing system folders are dragged onto system or system 
software is loaded without using Installer. 

Locate and remove all system folders without the Macintosh icon on the 
folder; also remove any extra System or Finder files. 

Boot from known-good system disk, use Find File to locate and remove 
multiple system folders, and reboot computer. 


INIT and CDEV Conflicts 


Symptoms: 
Occurs: 
Remedy: 


Procedure: 
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This problem is very common under System 7. Be sure to run the 
Compatibility Checker before installing System 7. Remove any 
questionable INITs or CDEVs (or update them with newer versions and 
rerun the Compatibility Checker). 


System crashes and myriad of other problems. 

When INIT or CDEV conflicts with an application on system. 

Locate and remove all INITs and CDEVs, and then replace them one at a 
time until the conflict returns. 

Place all INITs and CDEVs in a separate folder within System Folder (this 
prevents INITs and CDEVs from loading when you boot system), and return 
each INIT and CDEV to System Folder one at a time. (Renaming an INIT, 
such as adding a prefix of “Z” so it loads last, may remedy the conflict.) 
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RAM Cache Out-of-Memory Problems 


Symptoms: 


Occurs: 
Remedy: 


Procedure: 


RAM cache is a feature that speeds up operation of the system. The RAM 
cache acts as a special RAM buffer between applications and drives. From 
32K to 768K of the most frequently used blocks of data can be stored in the 
RAM cache, which can significantly increase speed within an application 
and cause applications to launch from and return to the Finder more 
quickly. Memory problems can occur when the RAM cache is set too high. 


Insufficient memory problems; applications won’t run; degraded system 
performance; ID=28 system bombs in systems configured with 1 MB or less 
of memory. 

When RAM cache is set too high (available system memory is insufficient 
to run program). 

Switch off RAM cache, or reduce amount of memory allocated to RAM 
cache. 

Open Control Panel (System 6) or Memory Control Panel (System 7) and 
reduce RAM cache allocation as desired. Reboot system. 


Rebuilding the Desktop / Slow Finder 


Symptoms: 
Occurs: 


Remedy: 


Procedure: 


Finder cannot locate applications that are on disk drive, or Finder is slow. 
When disk is overloaded with applications and icons, or applications 
contain excessive number of file comments. 

Rebuild desktop file (which erases comments from Get Info comment box 
of all applications on drive). 

Hold down <Option> and <Command> keys while booting, or while quitting 
application if operating in Finder. Click Yes in resulting dialog box to 
rebuild the desktop. 


Resetting Corrupted Parameter RAM 


Symptoms: 
Occurs: 


Remedy: 
Procedure: 


Macintosh II does not boot from internal hard drive. 

When an application crashes, it sometimes executes code that corrupts 
parameter RAM (PRAM) on Macintosh II systems running system software 
prior to release 5.0. PRAM contains information required by the Macintosh 
operating system (OS) to start up from an internal SCSI drive, as well as 
other OS information. 

Reset PRAM to its default value. 

System 6: Hold down <Shift>, <Option>, and <Command> keys while 
opening Control Panel. Click Yes in resulting dialog box to clear PRAM, 
which resets some user options to their default values. 

System 7: Hold down <Option>, <Command>, <P>, and <R> during 
startup but before "Welcome to Macintosh" appears. (If using a Macintosh 
Il family computer with a color monitor, the monitor will default to 
monochrome; reset the color controls.) 
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Restoring Damaged Boot Blocks 


Symptoms: 
Occurs: 


Remedy: 
Procedure: 


System does not recognize or boot from hard drive. 

When startup instructions (boot blocks) on the hard drive are damaged or 
the hard disk driver is damaged. 

Replace the hard disk driver. 

Boot the computer from a startup disk that contains an appropriate hard 
disk setup program. (For Apple hard drives, use the Apple HDSC Setup 
program found on a Macintosh System Utilities disk.) \nstall or update the 
hard disk driver on the hard drive. 


Removing and Preventing Viruses 


Symptoms: 
Occurs: 


Remedy: 


Procedure: 


Prevention: 


Unexplained system crashes; corrupted or disappearing files. 

After using a disk or program that is infected by a virus (often contracted 
from shareware found on electronic bulletin boards). 

Use an antivirus program to eradicate the virus, and practice virus 
prevention in the future. 

Boot the computer from a startup disk that contains an antivirus application 
and launch the eradication program. There are several effective antivirus 
programs, including Disinfectant by John Norstad, Interferon and Virex by 
Robert Woodhead, and SAM from Symantec. 

Many of the antivirus applications include programs for screening inserted 
disks for Known viruses—use them! Also, master disks should be locked; 
applications can be protected by locking them using the Get Info box. If 
running System 7, be sure the virus utility is System 7 compatible. 
Incompatible versions can cause unexpected problems that are difficult to 
track down. 


Replacing the System File (System 6 only) 


Symptoms: 
Occurs: 


Remedy: 


Procedure: 


Apple Files: 
(System 6) 
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Minor, intermittent problems accessing disks, printing, starting system, or 
launching programs. 

When System file or related files are damaged, often from disk writing 
errors. 

Replace the System file using the Installer. To ensure that the problem is 
corrected, you should remove the entire System Folder before using the 
Installer. 

Copy all non-Apple System Folder files from the System Folder to another 
folder on the desktop (see list of Apple System Folder files below). Then 
drag the System Folder into the Trash and start up the Installer program 
from the original system software disk. Place the non-Apple files in the 
new System Folder. (For information about using the Installer, refer to 
"Replacing/Installing System Software" later in this section.) 


Access Privileges Key Layout MultiFinder Finder 
Backgrounder AppleShare Keyboard Mouse 
Clipboard File DA Handler Responder Color 
Startup Device Easy Access Monitors System 
Scrapbook File Finder Startup General Sound 


On-Site Troubleshooting 





System Failures 


You are experiencing a serious system failure if your screen fills with dots, 
strange patterns, or garbage characters, or your computer emits sounds similar 
to muted gunfire. Other system failures, often called crashes, can result in a 
hung system (for instance, your cursor is frozen in place on the screen) or a 
system bomb with an error message and ID number. Often your only 
alternative is to press the reset button on the programmer’s switch or restart 
the computer. However, if you encounter an alert box containing an error 
message and code, check the error code against one of the tables on the 
following pages. 


You can encounter three types of Macintosh system error codes: boot (Sad 
Mac®) error codes, system error codes, and negative value error codes. 
Explanations of these error codes can be found in the following tables. When 
possible, these explanations include suggestions that may help isolate the 
problem. Additional suggestions are given below on this page. If these 
suggestions and the software troubleshooting recommendations on the 
previous pages of this section do not help, you probably have a hardware 
problem. Refer to "Startup Problems—Flowcharts" later in this section. 





Introduction 


Sad Mac, system, and application error codes can help lead you to the source 
of the problem. If the error code tables do not recommend a solution, or the 
solution does not fix the problem, keep in mind that serious system failures 
can be caused by: 


e Software problems (damaged program or system files, incompatible INIT 
files) 

e Data problems (damaged or incomplete data files, corrupted PRAM) 

¢ Damaged boot blocks 

e Hardware problems 


To rectify system problems, try rebuilding the desktop and restarting your 
system. If this procedure does not rectify the problem, use another startup 
disk and try: 


Removing INITs from your system (especially INITs added recently) 
Checking the disk for a virus 

Replacing the System file and Finder using Installer 

Replacing the application with a fresh copy from the master disk 
Resetting PRAM 

Restoring the boot blocks 


OV yh 


For instructions on performing these procedures, refer to Desktop Procedures 
and Practices earlier in this section. 
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System Failure Codes 


Sad Mac Error Codes 


If a Macintosh Plus fails at startup, you will see a Sad Mac icon and a six-digit 
error code. If a Macintosh SE fails at startup, the problem is usually bad RAM 
and you will see a 16-digit SIMM error code (see the Macintosh SE chapter). If 
other Macintosh computers fail at startup, you will hear a series of error chords 


(see Flowchart 2, Startup and Error Chords). 


Sad Mac error codes can mean that the computer has failed the internal 
diagnostic tests and you have a hardware problem. Sad Mac codes can also 


have less serious causes such as: 


¢ Anon-system disk in the default drive 


e Abad boot disk 


¢ — An incompatible system file on the boot disk 


¢ No Finder on the boot disk 
¢ Astuck programmer’s switch 


Sad Mac Error Codes 


Meaning 


ROM test failure OFO006 





Sad Mac Icon 


Overflow trap - TRAPV instruction? 





RAM test failure (bus subtest)1 OF0007 


Privilege violation2 





RAM test failure (byte write)! OFO008 


Trace trap2 





RAM test failure (mod test)! OFO009 





Trap dispatcher error 





RAM failure (address 


uniqueness)! oon. 


Line 1111 trap 





OFOO01 


Bus error2 OFOOOB 





Other trap2 





OFO002 


Address error2 OFOOOC 


Unimplemented trap executed? 





OF0003 


Illegal instruction2 OFOOOD 


Interrupt button, programmer's 
switch2:3 





OFO004 


zero divide? OFO0064 


Bad System file2:4 





OFO005 


Check trap - CHK instruction OFO065 








Bad Finder2 


The first two digits indicate a RAM failure; the last four digits identify (in hexadecimal) the 
suspected bad chip. Try removing the SIMMs, rubbing the connection area with an eraser to 
improve the connection, and replacing the SIMMs. If this procedure doesn't help, isolate the 
bad SIMM (refer to Flowchart 3, SIMM Verification). 
"OF" indicates a software error—the startup device was spinning before the failure occurred. 
Try: (1) Restarting the computer with the <Option> and <Command> keys held down 


(rebuilding the desktop) or (2) Replacing the System file. 


Check the interrupt button—it could be stuck. 
The System file may be missing from the startup drive. 
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System Error Codes 


The two-digit system error code is located in the lower-right corner of the 
dialog box that informs you ”A serious system error has occurred.” Refer to 
the following two tables for a list of these codes and an explanation of their 
meaning. 


System Error Codes 


feode [two [Menng 


Program attempts to access an invalid memory location. Error is 
often caused by corrupt application. Replace application with 
known-good copy or upgraded version. If replacing software does 
not help, the problem is probably hardware related. 


Bus error 








A corrupt application has placed program information in an odd vs. 
Address error even address location. Install a known-good copy or upgraded 
version of the application. 








Processor receives an instruction that does not match its internal list 


Illegal instruction ; 
of instructions. 





Programmer told processor to divide by 0 (mathematically 


Zero divide impossible). 








Index is out of range (for example, programmer declares an array of 


Range epee crior five elements and searches for the sixth). 





Computer attempts to store a number that is too large for the allotted 
space. 


Overflow 





68000 is running in "user" mode and attempts to execute a 


Privilege violation : 
g command that requires "supervisor" mode. 





68000 chip can trace itself for debugging; can interfere with normal 


Trace mode error : 
execution. 





Processor cannot execute a ROM call accessed via a trap with a 
Line 1010 trap hexadecimal "A" code. Often caused by a corrupt application. 
Replace application with a known-good copy or upgraded version. 





Line 1111 trap An incorrect ROM call. 








Exception error A miscellaneous hardware error not covered elsewhere. 








Unimplemented Occurs when program attempts to execute a ROM call via an 
core routine undefined trap. 


13 Uninstalled Needed routines are not available or the interrupt switch is pressed 
interrupt when a runtime debugger is not present. 
Error in the file system or the device manager system. 


System could not load needed segment from disk into RAM memory. 
Often caused by a corrupt application. Replace application with a 
known-good copy or upgraded version. 








Segment loader 
error 








Floating point error | A mathematical error. 
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Code 


Type [Meaning 


Packages not 
present (0-7) 





Memory full 


System tries/fails to read special sections of the System file called 
"packages." System file may be damaged. 





Program requests a chunk of memory, but the system couldn't find enough. 





Bad program 
launch 


File system map 
damaged 


Attempt to load program without a CODE resource of 0; program is 
not a real program. Often caused by a corrupt application. Replace 
application with a known-good copy or upgraded version. 


Something is wrong with information on the disk. Try rebuilding the 
desktop. 





Stack ran into 
heap 


Two competing areas, the stack and heap, have collided. You're out 
of memory or memory is not being managed properly. 





Disk insertion error 





No disk insertion 


negZcbFreeErr 





ZcbFree has gone negative. 





Finder error 


Attempt to boot with startup disk that does not contain Finder. Create 
a new startup disk. 








Bad slot interrupt 





Bad SANE 
opcode 


Unserviceable slot interrupt. 





Bad opcode given to SANE Pack 4. 








Menu purge error 





Happens when a menu is purged. 








ae | 


MBarNFnd 


System error—cannot find MBDF. 








HMenu Find error 





System error—recursively defined HMenus. 








WDEFnFND 


Could not load WDEF. 








CDEFnFND 





Could not load CDEF. 








MDEFnFND 





No patch 





Bad patch 


Could not load MDEF. 








Can't patch for particular model Macintosh. 








Can't load patch resource. 








Parity error 


Memory parity error. 








Old System 


System is too old for this ROM. 








| 32-bit mode 


Shut down or 
restart 


Booting in 32-bit mode on a 24-bit system. 


User can choose ShutDown or Restart. 





Switch off or 
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User can choose to switch off or Restart. 
restart 
Forced quit Allows user to exit to Shell. 








System error 





General system error. 
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Negative Value Error Codes 


Rather than receive an error message such as “The disk is locked,” you may 
receive a negative value error code such as -44. Refer to the Negative Value 
Error Codes table below for these codes and their general meanings. If you 
need more specific information, refer to the Technical Info library on 
AppleLink®. 


Negative Value Error Codes 


General system errors 





Color manager errors 








-64 to -90 





-91 to -99 

-100 to -102 
-108 to -117 
-120 to -127 





-126 to -128 





I/O system errors 


File system errors 








Font manager errors 


Disk, serial ports, clock specific errors 








AppleTalk errors 


Scrap manager errors 











-130 to -132 
-147 to -158 





-185 to -199 
-200 to -232 





-250 to -261 
-299 

-290 to -351 
-360 & -400 


Storage allocator errors 


HFS errors 








Menu manager errors 


HFS file ID errors 





Color QuickDraw and color manager errors 





Resource manager errors (other than I/O) 


Sound manager errors 





MIDI manager errors 


Notification manager error 
Start manager errors 


Device manager slot support errors 





-450 to -463 





-470 to 489 
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Edition manager errors 





SCSI manager errors 
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-500 QuickDraw error 





-501 Text edit error 
-502 O/S error 








-600 to -610 Process errors 


-620 to -625 Memory dispatch errors 





-800 to -813 Database access (Pack 13) errors 





-850 to -863 Help manager errors 








-900 to -932 AppleTalk — PPC toolbox errors 





-1024 to 1029 AppleTalk — NBP errors 





-1066 to -1075 ASP errors (XPP driver) 











-1096 to -1105 AppleTalk — ATP errors 





-1273 to -1280 Data stream protocol — DSP driver errors 








-1300 to -1305 HFS errors 





-1700 to -1719 AppleEvent errors 





-3101 to -3109 AppleTalk — ATP errors 








-4096 to -4101 Print Manager w/LaserWriter 





-5000 to -5021 File manager extensions errors 





-5000 to -5032 AFP errors (XPP driver) 











-5500 to -5502 SysEnvirons errors 





-5550 to -5553 Gestalt errors 








-8132 to -8160 LaserWriter driver errors 











-11000 to -10005 | Pictlinfo errors 





-13000 to -13005 | Power manager errors 
-23000 to -23048 | Mac TCP errors 
-32640 & -32768 | Primary or secondary INIT code errors 
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Hardware Troubleshooting 





Isolating a Hardware Problem 


Diagnostic error chords 
System Self-Tests — 
System error codes 
Diagnostic Software 
Symptom/Cure 
Charts 


Troubleshooting 
Flowcharts 






MacTest 


Macintosh Hard Drive Test 






Symptom/cure charts 


Module swapping 


Startup problem flowcharts 


e System Self-Tests—Start up the customer’s system, listen for diagnostic 
error chords (see Flowchart 2, Startup and Error Chords in this section), 
and look for system error codes (refer to "System Failure Codes" in this 
section). 


e Diagnostic Software—If the system passes the self-tests but the problem 
persists, try running the appropriate MacTest™ program (refer to 
MacTest later in this section for MacTest versions and procedures). If you 
suspect a hard drive problem, you should also run the Macintosh Hard 
Drive Test program. 


e¢ Symptom Charts/Module Swapping—If the customer’s system (or 
MacTest) does not boot or MacTest fails to find the problem, refer to the 
symptom/cure charts in the section that covers your customer’s 
computer. If you think you recognize the problem and you have the 
necessary replacement module with you, try module swapping. 


¢ — Troubleshooting Flowcharts—If the customer’s system (or MacTest) does 
not boot or MacTest fails to find the problem and the problem is not 
clearly defined or not listed in the symptom/cure charts, refer to "Startup 
Problems—Flowcharts” at the end of this section. These flowcharts 
present a step-by-step procedure for isolating the problem. 
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Hardware Troubleshooting Guidelines 


1. 
Zs, 


Use only known-good test equipment and diagnostic programs. 

The troubleshooting tools are designed to test a system in its minimum 
configuration. Disconnect external peripherals and remove all NuBus™ 
cards. After verifying that the computer is fully operational, reinstall or 
reconnect and test each expansion card and external device one at a time. 
When using the symptom/cure charts, always try the solutions one at a 
time, in sequence, until you fix the problem. If the problem remains, 
reinstall the original module before trying the next solution. 

The hardware troubleshooting flowcharts verify each repair action by 
looping back to the start (Flowchart 1). If a repair does not fix the 
problem, reinstall the original module, return to the flowblock of origin, 
and perform the next repair action on the list. 

When instructed to replace the logic board only, place the customer’s 
SIMMs on the replacement logic board. Be sure to use the SIMM removal 
tool (see "Special Tools Index" under General Information). To test the 
customer’s SIMMs, refer to Flowchart 3, SIMM Verification, in this section. 
Always verify that the original problem has been fixed. To verify that the 
original problem is fixed, duplicate the conditions under which it 
appeared. To verify that there are no additional faults, run MacTest. 
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Startup Problems—Flowcharts 


START 
Turn on system 
without startup disk. 
Is 
No Go to 
Flowchart 2. 










NOTE: At startup 
you should hear 
medium-pitched 
soft chord. 


startup 
sequence 
normal? 










Yes 





Does 
disk icon with 
smiling face or 
flashing "?" 
appear? 






No Go to 
Flowchart 4. 







Yes 
Boot appropriate 
MacTest disk. 


Does 
test screen 
appear? 










Yes 












No 


Shut down and install 
known-good MacTest disk. 
Switch on power. 













Does 
test screen 
appear? 





No Go to 
Flowchart 6. 





Yes 


Run MacTest. Run 
Macintosh Hard Drive 





Test. Verify no faults. 


Flowchart 1 Startup Problems 
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START 









If an error is encountered at 

startup you will hear: 

1. A medium-pitched, soft 
startup chord (normal). 

2. An error chord (not 
normal). 

3. A test monitor chord 

(four chords, low to high). 














Pay close attention to the 
error (second) chord. 














Initial hardware self-tests failed. 
1. Replace the logic board only. 
Install customer's SIMMs on 
the replacement logic board. 
2. Install exchange SIMMs on 
customer's logic board. 
3. Verify customer's SIMMs. 










Is 
error chord 
a short, harsh 
chord? 













Is 
error chord 
a meduim- 
pitched 

chord? 


Yes 


























RAM self-test failed. 
1. If system is Macintosh Ilfx, check 
for NEC SIMMs. Replace NEC 
SIMMS with date code below 9052. 
2. Install exchange SIMMs in Bank 
A of customer's logic board 
3. Install exchange SIMMs in Bank 
B of customer's logic board. 
4. Replace the logic board. 
5. Verify customer's SIMMs. 


Go to 
Flowchart 3. 








Is 
error chord 
a meduim-pitched, 
then high 
chord? 


Return to 
Flowchart 1. 































Flowchart 2 Startup and Error Chords 
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NOTE: When verifying SIMMS, 
you need: START 


1. AS many known-good SIMMS 
as SIMM slots in each bank 
of the customer's logic board. 
2. Known-good SIMMs the same 
size as the customer's SIMMs. 


Install known-good SIMMs in Bank 
A. Leave one SIMM slot empty. 


Install one of the customer's SIMMs 
in the empty slot in Bank A. 


Place the drive mount into position, 
| connect one drive cable only, and 
switch on system power. 




















. Switch off system power. 

. Remove, mark, and set 
aside the customer's bad 
SIMM. 

. Check next customer's 
SIMM. 


Do you 
hear normal 
startup chord and 
see disk with 


flashing 
ci il ? 


No 







Yes 












Is 
this the last 
customer SIMM to 
be installed 
in Bank 
A? 


Yes 


. Switch off system power. 

. Remove another known- No 
good SIMM. 

. Install another of the 
customer's SIMMs. 




















Repeat for Bank B. 






Is 
this the last 
customer SIMM to 
be installed 
in Bank 
B? 


No 









Yes Return to 
Flowchart 1. 







Flowchart 3 SIMM Verification 


Macintosh Computers, Vol. 1 35 





START 







1. Disconnect hard drive power 
and data cable connectors. 

2. Disconnect disk drive 2 cable. 

3. Run system from drive 1 only. 


NOTE: Suspected problem 
areas include system video, 
system logic and control, and 
system power. 


NOTE: You must install a filter 
block and terminator to boot a 
Macintosh IIfx with the hard 
drive power and data cable 







connectors disconnected. 


Switch on system without startup disk. 















any video 
displayed? 






and fan 
running? 





Go to 
Flowchart 5. 












Yes 








Does 
disk icon with 
flashing "?" 






Go to 
Flowchart 6 
section A. 











. Replace video cable. 
displaying . Replace monitor. If now OK, 
unrecognizable troubleshoot monitor. If not 
garbage? OK, go to box below. 
















. Replace video interface card. 
If now OK, troubleshoot replace- 
able RAM on bad card. 
2. Replace logic board SIMMs. Go 
to Flowchart 3 SIMM Verification. 
3. Replace logic board. Be sure 
to install customer's SIMMs on 
replacement logic board. 
. Replace power supply. 


Go to 
Flowchart 6. 








Is an 
error icon 
displayed? 












Flowchart 4 Startup Problems 


On-Site Troubleshooting 





















START NOTE: Suspected problem 


areas include system video, 

system logic and control, and 

system power. 

Turn off system power, remove the top cover, 

and check the lithium batteries with a volt- 

meter. The batteries must read: 

¢ 2.8 V or higher - Macintosh SE, SE/30, Ilcx, 
IIci, vx, ilvi, and Performa 600. 

¢ 3.0 V or higher - Macintosh Classic, Classic 
I, LC, LC ll, tIlsi, Performa 200, and 
Performa 400. 

¢ 3.2 V or higher - Macintosh Il, IIx, Ilfx, Quadra 

700, and Quadra 900/950. 














Are 
batteries 
OK? 


Yes 1. Replace power supply. 
y| 2. Replace logic board. Be sure 

to install customer's SIMMs on 
replacement logic board. 


Go to 
Flowchart 7. 





Replace bad batteries 
and continue procedure. 

















Is 
LED lit 
and fan 
running? 





. Replace video cable. 
2. Replace monitor. If now OK, 
troubleshoot monitor. 
3. Replace video interface card. 
If now OK, troubleshoot replace- 
able RAM on bad card. 
4. Replace logic board SIMMs. Go 
to Flowchart 3 SIMM Verification. 
5. Replace logic board. Be sure 
to install customer's SIMMs on 
replacement logic board. 
. Replace power supply. 


Return to 
Flowchart 1. 

















Does 
disk icon 
with smiling face 
or flashing "?" 
appear? 


Go to 
Flowchart 7. 
























Flowchart 5 Startup Problems 
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NOTE: Suspected problem 
START areas include the input/output 
devices, hard drive, system 


logic and control, and system 
power. 












If necessary, switch off system and 

disconnect: 

1. Hard drive power and data cable 
connectors. 

2. Second disk drive cable. 


Boot MacTest disk. 


1. Replace drive 1 cable. 

2. Replace disk drive 1. 

3. Replace power supply. 

4. Replace logic board. Be sure 
to install customer's SIMMs on 

replacement logic board. 


Return to 
Flowchart 1. 
















Does 
test screen 
appear? 


Run MacTest. 








Switch off system power and 
reconnect second drive if pre- 
sent. Switch on system power. 










1. Replace drive 2 cable. 

2. Replace disk drive 2. 

3. Replace power supply. 

4. Replace logic board. Be sure 
to install customer's SIMMs on 

replacement logic board. 


Return to 
Flowchart 1. 


Does 
disk icon 
with smiling face 
or flashing "?" 
appear? 














Boot MacTest disk. 









Does 
test screen 
appear? 


Yes 


Go to 
Flowchart 7. 





Flowchart 6 Startup Problems 
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NOTE: Suspected problem 
areas include the hard drive, 
system logic and control, 
and system power. 


START 


Run MacTest. 





Switch off system power and 
reconnect second drive if pre- 
sent. Switch on system power. 
















—_ 


. Replace hard drive power and 
data cables. 

. Replace hard drive. 

. Replace power supply. 

. Replace logic board. Be sure 
to install customer's SIMMs on 

replacement logic board. 


Return to 
Flowchart 1. 


Does 
disk icon 
with smiling face 
or flashing "?" 
appear? 








& Oh 














Boot MacTest disk. 









Does 
test screen 
appear? 





Run MacTest. Run 
Macintosh Hard Drive 
Test. Verify absence 
of faults. 


Flowchart 7 Startup Problems 
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Replacing/Installing System Software 


40 


You may need to install system software at the customer’s site. Replacing hard 
drives on systems that shipped with the operating system already installed 
requires reinstalling system software. 





Installing System Software Versions 6.0.2 to 6.0.4 > 
You'll need System Software, version 6.0.2, 6.0.3, or 6.0.4 (System & Printing 
Tools, Utilities 1 & 2). 


1. Insert the System Tools disk in a floppy drive, and switch on the 
computer. 

2. Double-click on the System Tools disk icon, the Setup Folder, and 
Installer. 

3. Select the drive on which you want to install system software. Click 
Drive until you see the desired drive. 

4. Select your computer type and click Install. 

5. When finished, quit the Installer and reboot. 








The Installer has Easy Install and Customize options. Easy Install automatically 
installs system and printer software that is appropriate for the destination drive 
and your computer. You must use the Customize option to install 
AppleShare~ workstation software. You can also use the Customize option to 
create a boot disk with the minimal software required for any Macintosh 
system. 


You'll need System Software, version 6.0.5, 6.0.6, 6.0.7, or 6.0.8 (System & 
Printing Tools, Utilities 1 & 2, and HyperCard®), 


1. Insert the System Tools disk in a floppy drive and switch on the 
computer. 

2. Double-click on the System Tools disk icon and on the Installer. 

3. When the welcome screen appears, click OK. 

4. Select the drive on which you want to install system software. Click 
Switch Disk until you see this drive. 

5. Easy Install: Click Install. The appropriate software is automatically 
installed. 
Customize: Click Customize. Then select (click or shift-click) the 
software you wish to install from the options listed in the scrollable 
window. Click Install. The selected software is then installed. 

6. When finished, quit the Installer and reboot. 


On-Site Troubleshooting 








Installing System Software Version 7 or Later 


Note It's a good idea to make a backup copy of your hard drive before you install 
System 7. 


1. Insert Before You Install System 7 into a floppy drive. 

Click on the Compatibility Checker option. If you see a button labeled Set 
Up, click the Set Up button, then choose which disks you want to check. 

3. Click Start Checking. The Compatibility Checker scans your system and 
displays messages that report the progress of the scan. 

4. If the Compatibility Checker finds incompatible or unknown items in the 
System Folder of your startup disk, you'll see the message "Attention: 
Potential problems with System Folder items." To move these items out 
of your System Folder, click Move Items. 

5. When the Compatibility Checker finishes examining your system, you'll 
see the results displayed on the screen. The table below lists what you 
should do about each type of item on the report. 


Item What to Do 
Incompatible or Remove these items from the System Folder before installing 
unknown items in System 7. (If you used the Move Items button, these items have 


the System Folder already been moved to the May Not Work With System 7 folder.) 


Other incompatible or You can install System 7—however, you should upgrade to a 


unknown programs compatible version of these programs before using them with 
System 7. 

Mostly compatible No action is necessary. (If you like, you can obtain a more recent 

programs version.) 


Compatible programs No action is necessary. 


6. Insert the Install 1 disk into a floppy drive, and switch on the computer. 
The Installer welcome screen appears. 

7. Click OK to clear the welcome screen. The dialog box that appears 
provides two options—Easy Install and Customize. Easy Install is suitable 
for most Macintosh users. 

8. Select the drive on which you want to install system software. Click 
Drive until you see the desired drive. 

9. Click Install. 

10. Follow the on-screen instructions, and insert other floppy disks as requested. 

11. When you see a message reporting that the installation was successful, 
click Quit. 
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Macintosh 
Computer 


512K 


System-Software 


Finder Versions 


128K System 2.0/Finder 4.1 


System 3.2/Finder 5.3 


Recommended System and 


Configurations 





Acceptable System and 
Finder Versions 











512Ke 






System 3.2/Finder 5.3 
System 3.3/Finder 5.4 
System 3.4/Finder 5.4 







System 4.0/Finder 5.4 
System 4.1/Finder 5.5 












System 6.0.2/Finder 6.1 
System 6.0.3/Finder 6.1 
System 6.0.4/Finder 6.1 
System 6.0.5/Finder 6.1 
System 6.0.7/Finder 6.1 
System 6.0.8/Finder 6.1 





SE 






System 6.0.2/Finder 6.1 
System 6.0.3/Finder 6.1 
System 6.0.4/Finder 6.1 
System 6.0.5/Finder 6.1 
System 6.0.7/Finder 6.1 
System 6.0.8/Finder 6.1 


System 6.0.3/Finder 6.1 
System 6.0.4/Finder 6.1 
System 6.0.5/Finder 6.1 
System 6.0.7/Finder 6.1 
System 6.0.8/Finder 6.1 





Classic 


















system 3.2/Finder 5.3 
System 3.3/Finder 5.4 
System 4.0/Finder 5.4 
System 4.1/Finder 5.5 
System 4.2/Finder 6.0 
System 7* 























System 4.0/Finder 5.4 
System 4.1/Finder 5.5 
System 4.2/Finder 6.0 
System 7* 









System 7* 




















System 6.0.7/Finder 6.1 
System 6.0.8/Finder 6.1 





| System c 

























Portable 








System 6.0.5/Finder 6.1 
System 6.0.7/Finder 6.1 
System 6.0.8/Finder 6.1 








Performa 200 








Classic Il, 
PowerBook 

100, 140, 145, 
170, 160, 180 










PowerBook 
Duo 210, 230 
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System/Finder 7.0.1P 
System/Finder 7.0.1 


System/Finder 7.1 





* These computers will run System 7 if they have sufficient memory. 












System 6.0.4/Finder 6.1 
System 7* 

























System/Finder 7.0.1 
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MacTest 


When used as stand-alone tests, the MacTest diagnostic programs perform 
pass/fail functional tests of the Macintosh computer systems. The procedures 
for using all MacTest programs are similar, but not identical. Be sure to use 
the MacTest program for the system you want to test. The following table lists 
the MacTest program you need to test Apple products. 


MacTest Diagnostics 


Products Tested 


MacTest Pro Macintosh SE/30 

Macintosh Classic II 

Macintosh PowerBook 100, 140, 145, 160, 170, 180 
Macintosh PowerBook Duo 210, 230 
Macintosh Performa 200, 400, 600 
Macintosh LC, LC Il 

Macintosh Il, IIx, Ilfx 

Macintosh llcx 

Macintosh Ilvx, IIvi 

Macintosh Quadra 700, 900, 950 
Macintosh NuBus video cards 
Macintosh monitors and displays 
Macintosh drives and storage devices 
Macintosh modems 

Apple Ile Card 











MacTest CL Macintosh Classic 











MacTest Portable | Macintosh Portable 








MacTest MP Macintosh IIsi 
Macintosh IIci Cache Card 





MacTest IIcx/IIci Macintosh IlIci 
PC 5.25 Drive Card 








MacTestv. 7.0 Macintosh 128K, 512K, Plus 





MacTest SE v3.0 Macintosh SE 





Be sure to read the Read Me file that accompanies the MacTest Pro diagnostic. 
This file has the latest information about and operating tips for running the 
diagnostic. 


Things to Remember 


¢ Use Apple DiskCopy 4.2 to make a backup copy of the MacTest disks. Do 
not write-protect your working disk. 

¢ Some MacTest Pro bootable disks contain special System Enabler files for 
use on Macintosh IIvi, IIvx, Performa, and Macintosh PowerBook 160/180 
systems. Do not remove these files from the bootable disks. 
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If you cannot boot the MacTest disk: 

a. Check the power cable and internal cable connections. 

b. Refer to the appropriate symptom/cure chart, and replace the 
module(s) specified for your problem. 

(Macintosh Portable only) The power adapter must be connected to 

the Macintosh Portable for the AppleCat®/MacTest diagnostic to 

operate. 

The application memory partition of MacTest Pro is set to 800K, but 

1024K is the preferred setting. If the computer under test has more than 

2 MB of RAM, Apple suggests you set the application memory partition to 

1024K. (Click once on the the MacTest Pro application icon to highlight 

it. Select Get Info from the File pull-down menu and set the memory 

size to 1024K.) 

Do not press the reset or interrupt switch while the RAM test is running. 

Pushing reset causes the RAM test to fail, and pressing interrupt could 

damage the MacTest disk. 

After completing the repair, always run MacTest to verify that there are no 

other faults. 


Running MacTest 


im 


2 


(Macintosh Portable only) Plug in the power adapter and connect it to 

the Portable. 

Connect the following loopback equipment: 

¢ For MacTest Pro: No loopbacks needed unless you're running the 
COMM Test TMOD. Use a serial loopback cable (mini DIN-8 cable) 
between serial ports when running the COMM Test TMOD. 

¢ Macintosh 128K/512K: DE-9 serial port plugs (2) to serial ports. 

¢ — Macintosh Classic and IIci: SCSI loopback test card to SCSI port and 
serial loopback cable (mini DIN-8 cable) between serial ports. 

(Macintosh Portable only) Reset the power manager by simultaneously 

depressing and then releasing the reset and interrupt switches. 

Boot the MacTest disk. 

Select tests from the Test Selections menu. 

To loop on selected tests, select Loop On Selected Tests from the Test 

Selections window. 

Click Start. 


On-Site Troubleshooting 





If you have any problems launching or running MacTest Pro, try the following: 


Turn off screen savers before running tests. 

Remove, disable, or turn off INITs, control panel devices (CDEVs), and 
desk accessories (DAS). 

If you're using System 7, turn off virtual memory and file sharing, or use 
the Memory Control Panel to put the machine into 32-bit addressing 
mode. Then restart the computer. 

Use the Chooser to set AppleTalk to Inactive, and then restart the 
computer. 

When using Apple Video Cards Tests, Display Test Patterns, or Macintosh 
Quadra 700/900/950 Tests, initialize the attached monitors by using the 
Monitors Control Panel. 

Do not launch or run other applications before, after, or while you are 
running diagnostic tests without restarting the machine. 

After running destructive tests, save the test log if desired, and then 
restart the computer. Do not print the test log or run any other 
application before you restart the computer. 

Run tests twice if there is any doubt about test results or any question 
about the operation of the computer 

Remove any test module files that aren't required. 


If you need additional information, refer to the documentation that 
accompanies the MacTest program. 
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SCSI Loopback Jumper 


The SCSI loopback card must be jumpered between J1 pin 25 and RP1 pin 14 
in order to be used with MacTest. New loopback cards have the jumper 
etched into the card circuitry. Older versions of the card need the jumper 
installed. 


to SCSI Port 








~~ Apple Computer 821-7001-00 





(e) 








So EES 
OO00Q000”~ <_ £0999 90 ss 
"eos fe) 
oOo 200% dO Od0OD0O 


(underside) 











Figure 1 Older SCSI Loopback Card with Jumper 


Determining If a Jumper Is Needed 


1. Look at the part number on the back of the SCSI loopback card. 

2. If the part number ends with the letter A, the jumper is included in the 
card circuitry. 

3. If the part number ends with double zeros (00), check to see if the card 
has an external jumper installed from J1 pin 25 to RP1 pin 14. If there is 
no external jumper, install one. 


Installing the Jumper 


1. Locate J1 pin 25 and RP1 pin 14 on the SCSI loopback card (see Figure 1). 
J1 pin 25 is the pin closest to the upper-left corner of the card; RP1 pin 14 
is in the middle line of pins and closest to the left edge of the card. 

2. Solder a wire connection between J1 pin 25 and RP1 pin 14 on the SCSI 
loopback card. 
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* 


Ports, Cables, and 
~~ Pin-Outs -— 


'. Computer Port Locations » 48 
, «CableConnectors == 51 


Peripheral Cables-. ss... 52 
_Pin-Outs- ¢ 


\ 


\ 


o 





s 


* i 4 ‘ @ -~ 
~. $ ~ 3 < 
° - - 7 7 - . . - . é . ; 
: ; ‘ * : 


' Computer Port Locations | 


7X 


~~ 


Macintosh 128K, 512K, 512K enhanced 










ee eh Re at 


Coli, 








@eee5) © a Ce) © 
Mouse : External Printer Modem Audio — 
re Floppy Drive - ae Output 
Macintosh Plus _ © : 





\udio Mouse . External 
Output - _ Floppy Drive 


Macintosh SE & SE/30_ 


: \ : 
External SCSI * Printer Modem Audio 


Apple - 
Se Desktop Bus ____ Floppy Drive . | Nash, Co Output - 


Macintosh Classic - 






Apple External Printer. Modem Audio 
Desktop Bus ° Floppy Drive : Output 


Macintosh Classic II / Performa 200 





Micro- Apple External SCSI’ Printer’ Modem Audio 
phone Desktop _ Floppy Drive aS AY ‘  Qutput - 
‘Input -. Bus f | 
\ 
48 . are a. _ Ports, Cables, and Pin-Outs — 





Macintosh Portable 









H. YY s) = 





IO oS 
ORO 
Video External SCSI _ Internal Apple Modem Power 
Floppy Modem __ Desktop Adapter 
Drive (option) Bus Printer Audio 
Output 
PowerBook 100 





Power Internal Apple Printer External SCSI Audio 
Adapter Modem Desktop Floppy Output 
(option) Bus Drive 
PowerBook 140/145/170 





Power Internal SCSI Apple Audio __— Printer Modem 
Adapter Modem Desktop __Input/ 

(option Bus Output 

140/145) 
PowerBook 160/180 


@ 





Power Internal SCSI Apple Audio Audio Printer Modem 
Adapter Modem Desktop Input Output 
(option) Bus 
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PowerBook Duo 210/230 



































: ae 


Internal Processor-Direct Power Modem 
Modem Slot, 152-Pin Adapter or Printer 
(option) 





Macintosh Duo Dock 











Internal Micro- Audio SCSI Printer Modem Video Apple 
Modem phone Output Desktop 
(option) = Input Bus 


Macintosh PowerBook Floppy Adapter 





Processor-Direct 
Slot, 152-Pin 





Apple External 
Desktop Floppy Drive 
Bus 


Macintosh Mini Duo Dock 











Q 


OO fx 7@ 





















































Micro- Audio SCSI Printer Modem _ Video Apple External 
phone Output Desktop Floppy Drive 
Input Bus 


Ports, Cables, and Pin-Outs 


Cable Connectors 
The pin numbers shown below are for the connectors attached to the ends of 
the Macintosh peripheral cables, as viewed from the front of the connector. 

Apple AAU! 
an 20 Wig HDI-30 wt =e 
| a \) | 24 —— 19 
13-Pin, Mixed- | 
ne D- re gre 12 a 
2 j——— @ @ sas 6 DIN q 
pest ee “+ re a a 
DE-9 ; AX 
—-. nN 
~ eco ot ) { Se P 
a @ @ —* 


SS rr 


6 9 


eas Tes) 


9 








EN greene — Se) Mini DIN-8 
ORO) ae 
io es | yas 


DB-25 











1 


3 We 
iccigs 


—k 
































4 
25 
1 BR-50 
oa deeca 
Annan 
Ne 


Macintosh Computers, Vol. 1 51 





Peripheral Cables 
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ImageWriter® RB (590-0169) 
ImageWriter 


15-Inch DE-9 DE-9 
Apple Line™ << 





(590-0169) 














ImageWriter II 
ImageWriter II/L 
ImageWriter II/LQ 


Apple Personal 
Modem 














Apple Data DIN-8 () 
Modem 2400 I —— L_] 
StyleWriter® (590-0552) =a 
DIN-8 
Apple Fax™ Modem (71 








seca (590-0197) 


300/1200 
DE-9 DE-9 





SCSI Terminator 

























BR-50 BR-50 






(658-8032) 
See | SCSI 
Device Peripheral I/F Cable Mac Plus or Later 
(658-8034) System 
Extender Cable Cable Ee 
SCSI Terminator (658-8033) (658-8031) 
(658-8032) — 





SCSI 
Device 


[=| 
SCSI Terminator HDI-30 Adapter 
(658-8032) or Cable (590-0718) | PowerBook 
if IIfx (690-0705) BR-50 BR-50 100, 160, 180 












DB-25 SCSI System Cable =a 
(658-8031) 
HDI-30 System Cable 
eT Anis 7) PowerBook 
see fe] 
Device ~prso H0-:30 = 


Ports, Cables, and Pin-Outs 





ImageWriter, 
ImageWriter 15-inch, 
AppleLine, 

Cluster Controller 


ImageWriter Il, II/L, 
1I/LQ; 

Apple Personal 
Modem; 

Apple Data Modem 
2400; 

StyleWriter 


Part Number 
(Macintosh 


128K & 512K) | Plus & Later) 


590-0169 


590-0551 
or 
590-0332 


Peripheral Cables 


Part Number 
(Macintosh 


590-0169 


and 
699-0430 
590-0553 
or 
590-0341 


Cable 
Model 
Number 


Cable Color | Cable Type 


DE-9 to DB-25 
Male to Male 


Mini DIN-8 to 
Mini DE-9 
Male to Female 
(adapter cable) 





590-0552 
or 
590-0340 


Mini DIN-8 to 
DE-9 
Male to Male 


Smoke 
Beige 
Mini DIN-8 to 


Mini DIN-8 
Male to Male 


Smoke 


Beige 





AppleFax Modem 


Modem 300/1200 


SCSI Devices (system 


cable) 


SCSI Devices 
(terminator) 


SCSI Devices (cable 
extender) 


SCSI Devices 
(peripheral I/F cable) 


590-0552 
or 
590-0340 


Mini DIN-8 to 
Mini DIN-8 
Male to Male 


Smoke 


Beige 











590-0197 
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590-0197 


and 
699-0430 
590-0553 
or 
590-0341 


658-8031 
590-0305 
or 
590-0345 


658-8032 
590-0304 
or 
590-0344 


658-8033 
590-0307 
or 
590-0347 


658-8034 
590-0306 
or 
590-0346 





DE-9 to DE-9 
Male to Male 


Medium 
Brown 


Mini DIN-8 to 
Mini DE-9 
Male to Female 
(adapter cable) 


BR-50 to DB-25 
Male to Male 


Smoke 





Beige 








BR-50 
Male to Female 





BR-50 
Male to Male 
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Pin-Outs 


External Video Connector — PowerBook 160/180 


Signal Name ___| Signal Description 











RED.VID Red video 
RED.GND Red video ground 
MON.ID1 Monitor ID, bit 1 
VSYNC/ Vertical sync 
CSYNC/ Composite sync 
C&VSYNC.GND | Composite & vertical sync ground 
GRN.GND Green video ground 
GRN.VID Green video 
MON.ID2 _| Monitor ID, bit 2 
HSYNC.GND Horizontal sync ground 
MON.ID3 Monitor ID, bit 3 
HSYNC/ Horizontal sync 
BLU.VID Blue video 
14 BLU.GND Blue video ground 
Shell | CHASSIS GND _ | Chassis ground 
Connector type: 14-pin, high-density female 
































2 
3 
4 
5 
6 
7 
8 
) 














—k fk 
— | © 





— 
NO 








— 
ee) 























This connector is present on the PowerBook 160 and 180. 


All apple-manufactured Macintosh monitors except the 21-Inch Color Display and 
Two-Page Monochrome Monitor are supported. 
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LM 





7 


: 
E 


Connector type: 15-pin, high-density, D-shaped male 
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Modem and Printer Connectors — Mini DIN-8 


Signal Name Signal Description 





Handshake output; connected to SCC Data Terminal 


HSKo Ready 








Handshake input; connected to SCC Clear To Send 


HSKi and Transmit/Receive Clock 


Transmit Data (inverted); connected to SCC Transmit 
Data; tri-stated when Request To Send is deasserted 





SG Signal Ground; connected to logic and chassis ground 





Receive Data (inverted); connected to SCC Receive 


BaxD- Data 





Transmit Data; connected to SCC Transmit Data; tri- 


oe stated when Request To Send is deasserted 





General-Purpose input; connected to SCC Data 


at Carrier Detect 





TxD+ Receive Data; connected to SCC Receive Data 








Connector type: Mini DIN-8 male 


This connector is present on all Macintosh computers except the 128K, 512K, and 512 
enhanced. 


To connect DE-9 cables to the Mini DIN-8 port, use adapter cable 590-0341 (beige) or 
590-0553/699-0430 (smoke). 


*On serial port A (modem), if the VIA1 SYNC signal is high, this input will be routed to the 
receive/transmit clock input of the SCC. This clock input supports high-speed 
synchronous devices. Pin 7 is not connected on the Macintosh Plus, LC, or IIsi. 
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Modem and Printer Connectors — DE-9 
Signal Name __| Signal Description 


GND Signal ground 
FG Frame ground 
+5V +5 volts 
NC No connection 

GND Signal ground 
SG Signal ground 

TXD+ Transmit Data + 
NC No connection 

TXD- Transmit Data - 
TXD Transmit Data 

+12V +12 volts 
NC No connection 


HSKi Handshake input 
NC No connection 
RXD+ Receive Data + 
NC No connection 
RXD- Receive Data - 
RXD Receive Data 


Connector type: DE-9 male 


This connector is present on the Macintosh 128K, 512K, and 512K enhanced. 


The upper set of signal names and descriptions listed applies to RS-422. The lower set 
applies to RS-232. 


*When connecting to an RS-232 device, use HSKi with data set ready (DSR) or other 
handshaking signals, depending on the device to be connected. 


**When connecting to an RS-232 device, connect pin 8 to pin 3 (ground). 
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SCSI Connector — DB-25 
Signal Name | Signal Description 
REQ/ Request 
MSG/ Message 














1/O/ Input/output 
RST/ Reset 








Acknowledge 
BUSY/ Busy 

GND | Signal ground 
Data0/ Data bit 0 

GND Signal ground 
Data3/ Data bit 3 
Data5/ Data bit 5 
Data6/ Data bit 6 


Data7/ Data bit 7 


























GND Signal ground 
C/D/ Control/data 











GND Signal ground 
ATN/ Attention 
GND Signal ground 
SEL/ Select 
PARITY/ Data parity 
Data1/ Data bit 1 
Data2/ Data bit 2 


Data4/ Data bit 4 





























$j —__. 


























GND Signal ground 

















TERMPWR +5 volts terminator power 











Connector type: DB-25 male 


This connector is present on all Macintosh computers (including the Duo Dock) except the 128K, 
512K, 512K enhanced, and PowerBook series. 


Total length of cables should not exceed 20 feet (6 meters). 

CAUTION: This interface uses the same type of connector as a standard RS-232 serial interface but 
is electrically very different. DO NOT connect RS-232 devices or cables to this port. Doing so can 
damage the device and the computer. 


“Terminator power is not provided on the Macintosh Plus or Portable. 
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SCSI Connector — HDI-30 


Signal Description 
1 SCSI disk mode enable signal 
GND Signal ground 


Data bit 3 
GND Signal ground 
11 Data bit 4 
GND Signal ground 


N 

N 

GND Signal ground 
N 





















































Signal ground 





— {| —t | ok — | os — 
NN} OO] Oo QQ} MO =) 





19 Data parity 
GND Signal ground 
21 REQ/ Request 












Nh 
NO 


G 


ND 
GND Signal ground 
Attention 


3 /O/ Input/output 


Connector: 30-pin, high-density interconnect (HDI-30) 


Signal ground 

















23 
24 
25 
26 
27 
28 
29 

0 





This connector is present on the Macintosh PowerBook series (except the Duo 210/230). This 
connector is not present on the Macintosh Duo Dock or Macintosh Duo MiniDock. 


“Termination power is not provided on the PowerBook 100. 
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Apple Desktop Bus Connector 


Signal Name __| Signal Description 
Bidirectional data bus 


oe BowerOn/ Signal momentarily grounded to pin 4 to begin power-up 
sequence in CPU 

3 Power +5 volts 

4 Ground Signal ground 


Connector type: Mini DIN-4 male 














This connector is present on all Macintosh computers except the 128K, 512K, 512K enhanced, and 
Plus. 


Total length of all cables should not exceed 16 feet (5 meters). 


*On the Macintosh II family, Quadra 700 and 900, and PowerBook series only. Pin 2 is unused on all 
other models. 


Mouse Connector 


Signal Name | Signal Description 


GND Signal ground 
+5V +5 volts DC 
GND Signal ground 
Left-to-right motion indicator 




















Interrupt line (left-to-right motion) 











No connection 





Mouse button 








Up-down motion indicator 








| Pin 
1 
2 
3 
4 
5 
6 
7 
8 
9 


Interrupt line (up-down motion) 








Connector type: DE-9 male 


This connector is present on the Macintosh 128K, 512K, 512K enhanced, and Plus. 


Keyboard Connector 
Signal Name ___| Signal Description 
GND Ground 




















Keyboard clock (input to VIA) 








Serial data line 





+5 volts 











Connector type: RJ-11 


This connector is present on the Macintosh 128K, 512K, 512K enhanced, and Plus. 
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External Floppy Drive Connector — DB-19 


Meir weed on 
WAREG 





10 
11 
12 
13 

4 
15 
16 


Connector type: DB-19 male 











This connector is present on the 128K, 512K, 512K, 512K enhanced, Plus, SE, SE/30, Classic, 
Classic II, Performa 200, Portable, IIcx, Ilci, Ilsi, IIlvi, Ilvx, and Performa 600. 


A Macintosh 400K External Drive can be connected to the 128K, 512K, 512K enhanced, Plus, SE, and 
Portable. 





A Macintosh 800K External Drive or an Apple 3.5" Drive can be connected to the 512K enhanced, 
Plus, SE, SE/30, Classic, Classic Il, Performa 200, Ilcx, IIci, Ilsi, Portable, Ilvi, Ilvx, and Performa 600. 


Connect an Apple SuperDrive to a Macintosh SE (FDHD upgrade), SE/30, Classic, Classic Il, Ilcx, Ici, 
llsi, Portable, IIvi, Ilvx, and Performa 600. 


Connect a Hard Disk 20 to a Macintosh 512K, 512K enhanced, Plus, and SE. 
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External Floppy Drive Connector — HDI-20 


Signal Name ___| Signal Description 


GND Signal ground 
GND Signal ground 
G Signal ground 


ND 


5V 
+5V +5 volts DC 
+5 volts DC 
+5 volts DC 





























No connection 
Phase 0 
Phase 1 
H2 Phase 2 


External drive select 
Read data 
Write data 
































Not connected 





Connector: 20-pin, high-density interconnect (HDI-20) 


This connector is present on the Macintosh Duo MiniDock, PowerBook 100, and PowerBook Duo 
Floppy Adapter. 





An HDI-20 1.4 MB drive can be connected to this port. 


62 Ports, Cables, and Pin-Outs 





Audio Output Connector — Stereo* 


Signal Name Signal Description 





(Sleeve) Signal ground 








1-volt, peak-to-peak audio signal with an impedance of 47 
ohms”*; left channel 











1-volt, peak-to-peak audio signal with an impedance of 47 
ohms; right channel 


Connector type: Stereo miniature phone plug (3.6 mm) 

This connector is present on the Macintosh SE/30, Classic, Classic Il, Performa 200, Il, IIx, IIfx, llcx, 
lici, Quadra 700, Quadra 900, Quadra 950, LC, LC Il, Performa 400, Ilsi, Portable, and PowerBook 
series (except the Duo 210/230). 

The internal speaker is disabled when this connector is in use. 


“The PowerBook 100 outputs a monaural signal on the left and right channels. 


**The Macintosh Portable and PowerBook series produce a 0.75-volt, peak-to-peak signal. 





Audio Output Connector — Monaural 


Signal Name __ | Signal Description 


(Tip) AUDIO .5-volt, peak-to-peak audio signal 


(Sleeve) Signal ground 























Connector type: Monaural miniature phone plug (3.6 mm) 
This connector is present on the Macintosh 128K, 512K, 512K enhanced, Plus, and SE. 


The internal speaker is disabled when this connector is in use. 


Microphone Input Connector 


Pin Signal Name Signal Description 
(Tip) +8V +8 volts for powering electret microphone* 
(Ring) Right Audio input with a maximum amplitude of 20 mV at 600 ohms 
impedance 


(Sleeve) Signal ground 


Connector type: Stereo miniature phone plug (3.6 mm) 











This connector is present on the Macintosh LC, LC Il, Performa 400, Ilsi, Classic Il, Performa 200, Ilvi, 
llvx, Performa 600, Quadra 700, Quadra 900, Quadra 950, PowerBook 140,145,160,170,180, and Duo 
Dock. 


*Do not connect any device other than the Macintosh microphone into the microphone input connector. 
The connector provides +8 volts for the microphone. Connecting incompatible devices could damage 
the device or computer. 





Macintosh Computers, Vol. 1 63 


¢ 


»O0 OO 


y 


) 


- 
~ 


} ( 


a 
x 


IQ O 


»O OQ 


000 





Macintosh 128K, 
512K, and Plus 


Illustrated Parts List 

Specifications 

Symptom/Cure Chart 

Adjustments 

Macintosh Plus Kits 

Macintosh Plus RAM 
Upgrade 

ROM Upgrade and ROM 
Compatibility 

Logic Board Diagrams 


66 
70 
fi 
74 
igs 


78 


79 
80 


no 
oro 
a 
on 
no 
aN 
Qo 
U 
a 

1p) 





Illustrated Parts List 





Internal Drive 
Shield 
CRT and Yoke 















Ww 

—) 

rae 

3 Assembly 

a 400K/800K 

ye Floppy Drive 

| @) 

< 

[oe @) 

NI 
Internal 
Drive 
Cable 


Insulator 














Chassis 


462-3100 


Rear Housing \ 


RFI Shroud 











Figure 1 Macintosh 128K, 512K, and Plus Exploded View 
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Macintosh 128K and 512K only 


Drive, Apple 3.5", internal 400K mechanism ..........cccccccccscsessssseees 661-76156 
Internal drive cable, 3.5” (red stripe — also 800K drive)........... 590-0167 
ISHN AL GNVE: Sill OlGeasccizealeesvcessaent race essere ose ouenateeseuanmana cuss 805-0765 

Front bezel, Macintosh, D@IQe@................ccsssseeceeeeeeeeessseseeeeseeeesaeasseees 810-0373 
LOgO:lab6l(O6Z6)) iicdedcsrccessnattencsncconacescasuacsnecuauvies cosuiaeees eae 825-0547 

KOYOOaIdy DOIG O ricedeeccessiisesaad Sosluclscel sch ada iesccheansheaseesnaateuess icant 661-96154 
Cable, keyboard/keypad, D@IG@ ..............cccsesecteeeeeeeeeeenteeeeeeeeees 590-0144 
Keyboard bottom CaSe............:cccsscseseeeecssseeeeeceeeeeeeeneeeeeeeeeeeeeees 815-0754 
KOYDOAIC TOD CaS sivecsinwisued ca dowcbsalencendcaisne iaharveasuaceaunlssedsedieds 815-0728 
KEY Cad Sli issn ivesederetuadtansensdanwiatagsaateoalastaliaetaniaarivanadltencrces! 658-7039 
Keyswitch, Alps alpha lOCK ..............:ccsccecccesseeeeeecensseeeeeseesseeeees 705-0077 
Keyswitch, Alps lONg-SteM.............cccccecsssssssseeeeeeeseeeeeneeeeeeesens 705-0070 
Screw, tap 2.20 x 6.25 (keyboard CaSe) ..............:eeeeeeeeeeeeeeeeees 430-1025 

LOGIC DOS ZBI css teccn act eiest ccce castes tsvycduangacetncte acest sioiaiuanbieevere 661-96152 

LOGIC DORIC, S12 Kad ctecteweseansuscvasuescanestuactsousacsatnusaun abe benceoaee 661-96236 
Battery, alkaline, 4.5 Vu... eecccccccsssseeecceeesseeecsseeseeescsseeseeees 742-0003 
REI shroud, Macintoshiiseccniteine Akon ial Ae eed 805-0577 
ROM, high, rev. B, Macintosh with 400K floppy drive.............. 661-0220 
ROM, low, rev. B, Macintosh with 400K floppy drive .............. 661-0221 
ROM, high, Macintosh with 800K floppy drive..............:..cccceee 661-0632 
ROM, low, Macintosh with 800K floppy drive ..................cc 661-0633 

Rear housing with label ................cccccccssssssseeeeeeeeseeeeeseeeeeeeessneaeaseeess 630-5139 
Agency approval label ...............cccccsssssssssseeceeceseeeessseeeeseesesseneas 825-4018 
Agency approval label, 512K ...........cccccececcececeeceeeeeeeseeeeeeeeseseees 825-1014 
LOGO label: (MOUSING) scsssiisttends So censveset tsatieceenatdcurhaiee ent danlsas 825-0613 
Macintosh battery door, D@IGe .............ccccceeseseeseececeeteeeeeeeseeesees 815-0938 
Macintosh foot, platinum (beige foot not available) ................. 865-0051 
Macintosh label................c:ccccccssssesccccccssesccsseseeeeesseseeeeesseaseeees 825-0742 
Macintosh signature 128K label...............cccccseeeeecceeesseeeeeeeeeseees 825-1064 
Macintosh signature 512K label... ee ececccceceeeeeeeesesereenenes 825-1065 


Macintosh Plus only 


Cable, peripheral adapter, SMOKE............:::cceccseeeeeeeeeteeeeeeseeteneeeenens 699-0430 
PONt DEZEl:: DOIOG aes aiscctene: Sanncucethe wat atesoceatierseastintecawpeartalencadcenar enemas 810-0379 
FORE DOZEl, OlALIMO MY jiscicdecsscocecess pusctassavnceanaaesduntaeeneudiadbotinaananidetates 810-0385 
COUN CHO sic cxssecreratainscncsen- cased evensavedtasaaasaunsdian tetaeitiaaauentiestes 805-0910 
Logo: label: (DOZEN) cassie caedenscadiandeananseseywacexensaaweseAvcabeanioteeoneivea 825-0547 
Keyboard assembly 
KEY DOAN, DOIG GS: ics ravcsedesiastecedcosdocsevieiinesielivercavalaseatisiatlea eles 661-0322 
Keyboard, platinum (With Cable) ...............::::::::ssseeeeeeeeeeeeeeeeeees 661-0416 
BottOM COVES, DEIGE..........ccccecccsccseeeeseeeeneseesssssssssseeseseeserereeeeees 815-0937 
Botton) Cover platinUM <.crii ic nrraenten eee 815-0984 
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Cable, keyboard/keypad, be@iGe .................:ssssssessseseesseeeeeeeeeeees 590-0144 
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Cable, keyboard/keypad, SMOKE .............ccccesesssseseceeeeeeeeeeeeeeees 590-0170 
Keycap Sel, DeIGG sxc:ce ascii oneness iin vend vc vvewtas 658-5186 
KeEYCab Sel, SINOKG xiii al awareness 658-5190 
Keyswitch, Alps alpha lOCK .............ccccccccesseeeeeeceeeseceeeceeeseeeeeeeas 705-0077 
Keyswitch, Alps lOng-SteM...........cccceeeeeesceeeeeceeesseeeseeeeseeeeeeeeees 705-0070 
GV SWITCH MIINSUII segeccetsceen tava aes ote tsesdeialianaletd teak cutee seeedes 705-0104 
Keyswitch, MitSumi lOCKING ............ccccceceecceeceeeeceeeeeeeeeeeeeeneeeeaaas 705-0044 
Screw, tap 2.20 x 6.25 (Keyboard CASE) ...........cccssccecccecceeeeeeees 430-1025 
TOP COVCl DEIQ Cvs iisiccs ints dntetaseands due iocetcude diet Saeed 815-0936 
TOP COVEl, DIATINUIN sicscec ceeds visteswiovesissh deadiamantehdeuieaeienelens 815-0983 
Logic board (w/o RAM; replaces 661-0321) ..............::::esseeseseeeeeeeees 661-0525 
Battery, alkaline, 4.5 Vu... cccccccccseeecscneceeeeseeeeeeecneeeeeueeneees 742-0003 
Resistor, 150 ohms, 1/4 W, +5% oo... ceeecccsececccescecensececeuceaueenes 101-4151 
RFI shroud, Macintosh PIUS.............. 02. .ccceceeeceeceecescceceeceeeeecneres 805-5047 
ROM, high, with 800K floppy rive ...........cccccceeeceeeeeeeeeeeeenees 661-0632 
PROMS GUA sciatica coe oars aiesclsn sah varasdeaoshcua va toeasaguvsatatevstaneententens 342-0341 
ROM, low, with 800K floppy drive................cccccccceesssseseeeeeeeeeees 342-0342 
PRON OW sockcesiea ssansenctcs Gavia wana asedavineataactstaowenusmeuaneee 661-0633 
SIMIM, 256K. 120 MS sez cece coon cater aie aeons statesaiabiaemeiete 661-0402 
SIMMG256K, DIP 2120. NS ci Siscee cs aeedee nce antic ecnyenstadens 661-0494 
STII EIB, SV 2O SS ae eae eae sn pctv caat owneatlercumaatonacentat? 661-0403 
Mouse, Apple, platinum ...............ccccccccccceccseeseseeeeeeeeeeceeeseenseeesensenaes 661-0400 
Power supply, 110 V, platinum .............c cc ceeeeeeseceeeeeeeseeeeeeseeeseeseenes 661-0462 
Fear NOUSING: DOIG C scree ecacesvescvsvaresuadecdenseansnidnaateoneeaes otiae ede 630-5211 
Agency approval label, D@Ig@.................ccccceseeecceeeeeeseseeeeeeeesees 825-1254 
Battery Gor, DOIGG :caiccacscoacdsevsavescaseaicsacvesssesseveasesedendnaavsesverses 815-0938 
Reset/interrupt Switch, De@IGe «0.0... cccccccccceeceeeeeeeeeeeeeeeeeeeeas 815-0737 
Rear housing, platinum. ..............cccccceccsssssceeeeceeesececeeucuseeeeeesueeseeeesens 630-5235 
Agency approval label, platinUm................:ccccccceseeeessseeeueeeseeees 825-1345 
Battery door, platinum. ...............::0cccccccesesssecceseeeeseeeseeseeseenesenans 815-0971 
Reset/Interrupt switch, platinum ................cccccccscscseseeseseesseseees 815-0763 
CC INASSS igs casas whereas saeeeee ee sch ena eee ebhaocieess 805-0766 
SSCFOW MB oS RO sechesentstrettecccs bocmap tt ieeuarn eee daceuaoncsann aura 462-3100 
Screw, tap, 6-32 x .375, ChassiS QrouNdING................ccsceeeeeeees 490-0002 
CRT and yoke aSSOMbIy..............ccccsccscscceceeseceececeessesseesssueeaeueseeseuaas 076-0103 
CRT SOCKCL CAD IC essed s ticac\ ic acsnsrconnnadenedelastesdasstussuasuacuteaneeune 590-0160 
MVlAE WACK CM icdsccsas sci itadte ave cdntsucetndasueintassnaaisieereecee aa 725-0018 
Screw, tap, M 4.22 x 1.41 x 13 (CRT & chassis)... 426-1001 
CRT/VideO AdjUStMENE ..................ccccccccceeeeeeesseseeceeeesseuenseeeseceevevenenss 011-7026 
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Drive, Apple 3.5", 800K mechanism (512Ke and Plus) ...............04. 661-0345 


Internal drive cable, 3.5” (yellow Stripe) ..............ccccessseeeeeeeeeeees 590-0437 
Internal drive shield (512K enhanced and Plus).................06 805-0217 
Packing disk, 2-sided (for transporting) .............:::ccsessesseeeeeeees 003-0003 
Keyboard, foreign language ..............::cccseceeeeeeeeeeeseeeeeeeseeeeneneeeeeees C661-0297 
Mouse, Macintosh, D@iQe@..............c.ccecccceeseeeceeneaeseeeseeeeerseeeeneneeeeees 661-96155 
Mouseball f6tainer sxc vcsssigitenccereestuesc ba temsi de eieaedeceecerianeas 815-0409 
Rubber-coated mouseball.................::::eseeeeceeeeeeeeeeeeseeeeeeeeeeeeees 699-8001 
Power cable, smoke, 110 VAC 0.0.0... ccc cece eccccceseeeeseeseeeeseaeeseeseneeeeeeees 590-0380 
Power supply, 110 V, De@IQe@ ........... ccc eeneeeceeeeeeeeeseeeaseescneeneeeees 661-0461 
Power/sweep board, 220 V..........ccccccccsssessseeeeeeeeseneenaaeeeeeeeeeeeeananens 661-76214 
Brightness Knob, platinum ............... ese ceeeeeeeeeeeeeeneneeeeeeeneneeeeeees 865-0029 
Cable, power supply to logic DOard............. ee eeceeeeeeeeeeeeeeeeeeeeeees 590-0511 
Fuse, power supply, int'l, 1.6 A 250 V oo... eeeeeeeeeeeeeeeeenes 740-0060 
Fuse, power supply, U.S., 2.5 A 250 V..........cccecccssseseeeeeeeeees 740-0300 
GrounG: Clip, IO WO s astree Mien crete eer neetuieeteae te naeee 805-0576 
Grouna clip MPDE Fctenwcneteawardsen take deere aemeeeets 805-0575 
Insulator shield (back of power SUPPIY) .............:ecceesseeeeeeeeeeeees 725-0011 
SETOW 29 AO assoc se retest seco deena wenlsaueateasedored aasnerniceeaeenodee 470-2101 
Rear housing 
Macintosh foot, platinum (beige foot not available) ................. 865-0051 
Reset/interrupt Switch, D@IGe .............cccccccecesssseeeeeeeeseeeeensnenseees 815-0737 
Screw, tap, 8-32 x .625, Torx, blk zinc oxide (case bottom)....435-5002 
Screw, tap, M 4.22 x 1.41 x 16, Torx, zinc (case top).............. 426-1007 
SOO W N29 Ge cheese ae urease a cope tant ee sctaiedetaesasas 470-2100 
Screw, SEM 4-40 X 3/8 ooo ceeccecceecceccsecseeseccecceseeeesesseneceucensenseeenens 440-4105 
Service packaging, 800K/1.4 MB CTIives. ..............:.:ccccccccesessesseeeeeeees 602-0210 
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Specifications 


Processor 


Motorola 68000 microprocessor 
32-bit internal data bus 
7.83 MHz 





RAM: Macintosh—128K or 512K 
Macintosh Plus—1 MB, expandable to 4 MB (120 ns or faster SIMMs) 
ROM: Macintosh-64K 
Macintosh Plus—128K 
Clock: CMOS custom chip with 4.5 V, user-replaceable battery 
backup (includes 256 bytes of memory; remembers system 
parameters even with the machine switched off) 








Disk Storage 





Macintosh-—Internal single-sided floppy drive that uses 3.5 in., hard- 
case, 400K floppy disks 

Macintosh Plus—Internal double-sided floppy drive that uses 3.5 in., 
hard-case, double-sided 800K or single-sided 400K floppy disks 








/O Interfaces 





Serial: Macintosh—Two RS-232/RS-422 serial ports; DE-9 connectors 
Macintosh Plus—Two RS-422 serial ports; mini DIN-9 connectors 

Mouse: Mouse port; DE-9 connector 

Keyboard: Synchronous serial keyboard bus; RJ-11 connector 

Drive: External drive port; DB-19 connector 

SCSI: Macintosh Plus—One SCSI parallel port; DB-25 connector 











I/O Devices 


Keyboard: Macintosh—58 keys; software mapped; RJ-11 connector 
Macintosh Plus—78 keys, including numeric keypad and cursor 
keys; RJ-11 connector 

Mouse: Mechanical tracking; optical shaft encoding at 3.54 pulses 
per mm (90 pulses per in.) of travel; DE-9 connector 














Sound and 
Video 


Video display: 9-in. (diagonal) screen; 512 by 342 pixel, bit-mapped 
display 

Sound generator: Four-voice sound with 8-bit digital/analog 
conversion, using 22-kHz sampling rate 














Electrical 





Line voltage: 105-125 VAC 
Frequency: 50-60 Hz 
Maximum power: 60 W 











Physical 
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Height: 13.6 in. (84.5 cm) 
Width: 9.6 in. (24.4 cm) 
Depth: 10.9 in. (27.6 cm) 
Weight: 16 Ib. 8 oz. (7.5 kg) 
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Symptom/Cure Chart 


Video Problems 


No video, but audio 
tone is present and 
drive operates 


Screen is bright 


and audio is present, 


but no video 


information is present 


Drive Problems 


Disk ejects; display 
shows disk icon 
with blinking “X” 


Unable to insert 
disk all the way 


Drive doesn't 
eject disk 


Doesn't read disks 
on internal or 
external drive 


Audio tone sounds 
at power on, video 
is present, but drive 
doesn't operate 


Drive continually 


ejects disk 


Disk drive runs 
continuously 


Solutions 


1 
2. 
3: 
4 
5 


N —_ 


Turn contrast control fully clockwise. 

Check video cable. 

Replace neck cable. 

Replace power/sweep board. 

Replace logic board. Retain customer's SIMMs. 


Replace power/sweep board. 
Replace logic board. Retain customer's SIMMs. 


Solutions 


1. 


2. 
3. 
4 


—_h, 


Poh > 


Replace bad disk. 

Replace disk drive cable. 

Replace disk drive. 

Replace logic board. Retain customer's SIMMs. 


Power off system and hold mouse button down while 
switching power back on to ensure eject cycle has been 
completed. 

Replace disk drive. 


Hold down <Shift> and <Command> keys and press 1 (for the 
internal drive) or 2 (for external drive). 

Choose Eject from File menu. Attempt this 2 to 3 times. 

Eject disk manually by pushing opened paper clip into hole 
beside drive slot. 

Replace disk drive. 


Replace bad disk. 

Replace disk drive cable. 

Replace Mylar RFI shield. 

Replace disk drive. 

Verify ROMs on logic board. 

Replace logic board. Retain customer's SIMMs. 


Replace disk drive cable. 
Replace disk drive. 
Replace logic board. Retain customer's SIMMs. 


Check disk drive cable. See compatibility table in Monitors 
and Mass Storage Service Guide. 
Replace disk drive. 


Replace bad disk. 

Replace disk drive cable. 

Replace disk drive. 

Replace logic board. Retain customer's SIMMs. 
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400K drive 
won't boot 


Peripheral Problems 


Cursor doesn't 
move 


Cursor moves but 
clicking mouse 
produces no 
response 


No response to any 
key on the keyboard 


No response from 
a particular key 


Known-good 
ImageWriter or 
ImageWriter II 
doesn't print 


Known-good 
LaserWriter 
doesn't print 


Miscellaneous 
Problems 


When turned on, 
Macintosh Plus 
continuously beeps 
and tries to power up 


Clicking or chirping 
sound 


No video, no audio 
tone, and no drive 
operation 
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1. 


2. 


If logic board has Rev. A ROMs and drive stepper motor is 
serial number F518 or higher, upgrade to Rev. B ROMs. 
Replace disk drive. 


Solutions 


1. 
2. 
3. 


—s 


Connect mouse. 
Replace mouse. 
Replace logic board. Retain customer's SIMMs. 


Replace mouse. 
Replace logic board. Retain customer's SIMMs. 


Replace keyboard cable. 
Replace keyboard. 
Replace logic board. Retain customer's SIMMs. 


Replace keyswitch. 
Replace keyboard. 
Replace logic board. Retain customer's SIMMs. 


Make sure Chooser and Control Panel are set correctly. 
Replace software with known-good software. 

Replace printer interface cable. 

Replace logic board. Retain customer's SIMMs. 


Make sure Chooser and Control Panel are set correctly. 
Replace software with known-good software. 
Refer to LaserWriter Printers Service Guide. 


Solutions 


Check power/sweep voltage. 

Replace power/sweep board, logic board, and internal drive; 
then turn on Macintosh Plus. Replacing only the power/ 
sweep board may damage new power/sweep board. 


Connect logic board cable. 

Perform voltage adjustment. 

Replace power/sweep board. 

Replace logic board. Retain customer's SIMMs. 


Connect power cord. 

Turn power on. 

Replace power cord. 

Check fuse. 

Replace power/sweep board. 

Replace logic board. Retain customer's SIMMs. 
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Smoke/odor issues 
from computer 


MacTest displays 
128K/512K when 
1 MB Macintosh 
Plus is tested 


When developer’s 
switch is installed, 
Macintosh Plus 
resets intermittently 


Macintosh Plus 
hangs on startup 


Macintosh 512K 
enhanced has two 
RFI shrouds 


Replace power/sweep board. 


Replace Macintosh Plus logic board. 


Remove switch and file end 1/16 of an inch. 


Check ROMs. If ROMs 342-0341-A or B (ROM HI) and 
342-0342-A (ROM LO) are installed on logic board and 
peripheral device is connected to SCSI port, turn on peripheral 
device before switching on computer. 


Some machines have two RFI shrouds installed. Replace two 
RFI shrouds with one RFI shroud. 
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Adjustments 


A Warning The following adjustments are performed with the power on. Review 
CRT safety rules before performing these procedures. 


Power/Sweep Voltage Adjustment 


Verify correct voltages whenever you replace the logic board or power/sweep 
board. If the voltages are outside specified tolerances, perform the voltage 
and video adjustments. 


1. Switch off power, disconnect the power cord, and disconnect any 
peripheral devices. 


A Warning When using the voltmeter, pull the insulating rubber hoods over the test 
probes so that the banana-plug test probes do not short to one another. 


2. Connect the voltage test cable to the external drive port at the rear of the 
computer. 

3. Use the voltmeter and orange test cable as follows: 

a. Connect the black voltmeter lead between the voltmeter ground 
terminal and the computer chassis. 

b. Connect the orange test cable lead (12-volt lead) to the voltage 
input terminal on the voltmeter. 

c. Connect the power cord and switch on the computer. 

d. If the voltage reading is not between 11.9 and 12.75 volts, adjust the 
voltage regulator (Figure 2). 

4, Switch off the computer power and disconnect the orange lead. 

5. Connect the red test cable lead (5-volt lead) to the voltage input terminal 
and switch on the computer. If the voltage reading is not 5 volts (£ .15 
volts), adjust the voltage regulator (Figure 2). 

6. Repeat steps to verify correct voltages. Replace the power/sweep board if 
you cannot attain correct voltages. 





Figure 2 Voltage Adjustment Control 
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Tilt Adjustment 


1. 


2: 
oF 


Yoke Collar 


Remove the cover and discharge the CRT. Turn the computer so that the 
back is facing you, and place a mirror in front of the CRT screen. 

Loosen the yoke clamp screw (Figure 3) two or three turns. 

Connect the power cord and switch the power on. 

Place one hand behind your back, and with your other hand grasp only 
the plastic spokes of the yoke collar (Figure 3). Rotate the yoke collar 
until the top and bottom edges of the picture appear parallel with the top 
and bottom edges of the bezel. (Do not move the magnets, which 
are preset by the manufacturer and should not be adjusted.) 
Switch the power off, unplug the computer, and discharge the CRT. 

Hold the yoke collar in position and tighten the yoke clamp screw so that 
the yoke collar (Figure 3) will not slip. Don’t overtighten. 

Connect the power cord and switch the power on to verify that the 
adjustment is still correct. 


\ Plastic Spokes 






Figure 3 CRT Adjustment Controls 


Centering Ring Adjustment 


1. 


2 


ee Sy 


Remove the cover and discharge the CRT. Turn the computer so that the 
back is facing you, and place a mirror in front of the CRT screen. 

Locate the two centering rings on the yoke assembly (Figure 3). Ifa 
bonding material is holding the rings in place, use a small knife to break 
the bonding. 

Connect the power cord and switch the power on. 

Rotate each ring about half a turn and observe the effect on the screen. 
The adjustment of the centering rings determines whether the picture is 
centered or offset to one side. 

Center the picture by first holding the front ring steady and moving the 
rear ring, then holding the rear ring steady and moving the front ring. 
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Brightness and Contrast Adjustment 


1. Remove the cover and discharge the CRT. Turn the computer so that the 
back is facing you and place a mirror in front of the CRT screen. 

2. Connect the power cord and switch the power on. 

3. Turn the user brightness knob (Figure 4) fully clockwise. 


Brightness Se Width 
Control a 4 \\ Adjustment 


User 
Brightness Knob 





Figure 4 Video Adjustment Controls 


4. Using the alignment tool, turn the brightness control (Figure 4) fully 
counterclockwise so that white lines are visible on the screen. Then turn 
the brightness control clockwise until the white lines just disappear. 

5. Turn the user brightness knob slightly counterclockwise to achieve the 
ideal brightness and contrast adjustment. 


Size Adjustment 


1. Use the plastic alignment tool to adjust the width adjustment (Figure 4) 
until the raster is approximately 7 inches wide. 

2. Use the alignment tool to adjust the height adjustment (Figure 4) until 
the raster is approximately 4.7 inches high. 


Focus Adjustment 


1. Launch any application or document to fill the screen with information. 

2. Turn the focus adjustment (Figure 4) fully clockwise. Then turn the 
focus adjustment back (counterclockwise) one-eighth of a turn and 
adjust for best overall focus. 
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Macintosh Plus Kits 


Things to Remember 


Before working inside the computer, discharge the CRT to the metal 
ground lug. Failure to do so can result in damage to the logic and 
power/sweep boards (see "Discharging and Devacuuming the CRT"). 
Use the CRT discharge tool. 

After installing the Disk Drive Kit, return the old ROMs and the 400K 
drive to Apple. 

After installing the Logic Board Kit, return the 128K/512K logic board, the 
old RFI shield, and the old cover to Apple. 


800K Drive Kit Installation Procedure 


1. 


2 


4. 


>: 
6. 


Remove the cover and the RFI shield, and discharge the CRT to the metal 
ground lug. 

Remove the logic board. Using an IC extractor, remove the two ROMs 
installed at locations D5 and D8. 

Install the two new ROMs in the appropriate locations on the logic board. 
The notch at the end of each ROM should face the front of the machine. 


ROM P/N Location 
HI 342-0341 D5 
LOW 342-0342 D8 


Remove the internal drive. 
Install the logic board and the new 800K internal drive. 
Install the RFI shield and the cover. 


Logic Board Kit Installation Procedure 


if 


2 


Remove the cover and the RFI shield, and discharge the CRT to the metal 
ground lug. 

Remove the 128K/512K logic board. Using an IC extractor, remove the 
two ROMS installed at locations D5 and D8. 

Install the ROMs in the appropriate locations on the new 1 MB logic 
board. The notch at the end of each ROM should face the front of the 
machine. 


ROM P/N Location 
HI 342-0341 D5 
LOW 342-0342 D8 


Install the new 1 MB logic board, the new RFI shield, and the new cover. 
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Macintosh Plus RAM Upgrade 


The Macintosh Plus requires 150 ns (or faster) SIMMs. RAM speed is indicated 
by the -xx number after the manufacturer’s part number (-15 indicates a 150 ns 
SIMM). SIMMs are available in 256K and 1 MB RAM sizes. To add memory to a 
Macintosh Plus, refer to Figure 5 and follow the steps below. 








RAM Size 





256K BIT 


EE 
ONE ROW 











Figure 5 Macintosh Plus Logic Board (1 MB) 


1. Clip or install the needed resistor (see table below). 
2. Remove/install the needed SIMMs (see table below). Use the SIMM 
removal tool. 


RAM, Resistor, and SIMM Compatibility 


R8 installed Two 256K SIMMs (Bank A 
R9 removed Two 256K SIMMs (Bank B 





R9 removed Two 256K SIMMs (Bank B 


R8 removed Two 1 MB SIMMs (Bank A 
R9 removed Two 1 MB SIMMs (Bank B) 


) 
) 
R8 removed Two 1 MB SIMMs (Bank A) 
) 
) 
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ROM Upgrade and ROM Compatibility 


A Warning 


ROM Upgrade Procedure 


To be compatible with the current 400K drive stepper motor, the Macintosh 
128K and 512K need ROM HI 342-0220-B at location D5, and ROM LOW 342- 
0221-B at location D8. If these ROM chips are not installed, upgrade the logic 
board by replacing the boot ROM chips as explained below. 


Failure to follow the rules for safe CRT discharge could result in serious injury 
or property damage. The Macintosh CRT must be discharged to the ground 
lug to prevent damage to the logic board. 


1. Power off the computer, remove the power cord and cover, and 
discharge the CRT. Use the CRT discharge tool. 

2. Put on your grounding wriststrap and place the Macintosh on a grounded 
workbench pad. 

3. Remove the logic board and verify that old ROM chips are installed. 

4. Using an IC extractor, remove the old ROM chips. 

5. _ Install the new ROM chips in the appropriate location—ROM HI (P/N 342- 
0220-B) at location D5, ROM LOW (P/N 342-0221-B) at location D8. The 
notch at the end of each ROM should face the front of the machine. 

6. Replace the Macintosh logic board and the cover. 

7. Run MacTest to verify correct operation. 


ROM Compatibility for 800K Drives 


The 512K logic board (P/N 661-96236) ships with a high-boot ROM (P/N 342-0220) 
and a low-boot ROM (P/N 342-0221) that support only the 400K drive. When you 
use a 512K logic board to replace a defective 512K enhanced logic board or a 
defective 512K logic board with an 800K drive, you must replace the ROM chips 
on the replacement 512K logic board with ROM chips from the customer’s logic 
board. The customer’s ROM chips, which support the 800K drive, will have part 
numbers 342-0341 (high-boot ROM) and 342-0342 (low-boot ROM). 


Also, newer Macintosh 512K enhanced and Macintosh Plus systems and the 
800K disk drive upgrade kit have revised high-boot and low-boot ROM chips 
that correct the SCSI device problems of older ROM chips. The newer ROM 
chips are compatible with 512K systems, but you cannot mix old and new ROM 
chips. This list gives the part number and the version letter of the old and new 
ROM chips: 


Old ROM Chips New ROM Chips 


High Boot: 342-0341-A 342-0341-C 
342-0341-B 
Low Boot: 342-0342-A 342-0342-B 


Macintosh Computers, Vol. 1 79 


Logic Board Diagrams 
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Figure 6 Macintosh 128K/512K Logic Board 
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Figure 7 Macintosh Plus Logic Board 
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Macintosh SE 
and SEO 
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Figure 1 Macintosh SE and SE/30 Exploded View 


Macintosh SE and SE/30 





PAI OG DOAN Gz seu sausei tenets eecei tenes tunananteseatar Reus cas enpuateteganvae Susser tents 661-0371 


BHORING SS KINO Diaficenataiiersavevcuncceatanl es tars tundaniaeandoarpeadeseuneteuns 865-0047 
FREMDU KI Unssacriecediciacteihesnca ca Satan tiny onc na aleve cdtedactenianumiavadidioumasaans iain Seuaeiictanteas 076-0311 
Fastener, Snap-in PlastiC............ccceseeseececeeceneeeeseeeeeeeeeeeeeaaeeneees 830-0240 
Insulator, ANAlIOG DOAMC ......... ec ccseseeeeeeeeeeeeeeaeeeeeseeeeeseeeauaaeeeeees 725-0020 
EOWEF GFOUNG CMD iwscicasninieecckavinndececccsseuaVeereuass arcsec 805-0576 
SCIOW 2. 95610 ess dchiwcentewstavatit wee sera eee aoa 470-2101 
SCre Ws: WS XO XG sacincntiovsveoceresesasuvasiad Weed auntusspemenvenseenczenciee: 462-3100 
Screw, M3 x .5 X 10 PNCR,, ZINC..........cccccceeeeeeeeeeeeeeeeeeeenenees 416-1310 
Washer, lock, internal toOth ...........c ccc cccceeseeeseesceessesseeseesseeeeeees 860-0282 
Cable, AC power, 110 V (Smoke) 00.0.0... ce ceeeeecceeeeeeeeeeeeeeeeeeeeeeerereees 590-0380 
CASSIS a a SeorhaaiuciaaSansee’ tea necaie cunee naaaeopasieuveevassaauaGnedapeniaccgedten comaueenen: 805-0938 
BACK Cl iasirccturtiesaautsasvenadsacadeudusnnens sicunen dase bsaneuasbaialmsctddnne 805-0939 
SCTOW M229 WO ale ices eect toate he Makan Seeceted Meaanuseiunae: 470-2101 
Screw, tap, M 4.22 x 1.41 x 13, Torx, zinc (chassis to bezel)..426-1001 
CRT and yoke aSSeEMDIy.......... eee eee eeeecceeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeauaaeaeneees 076-0103 
Screw, tap, M 4.22 x 1.41 x 13, Torx, zinc (CRT to chassis) ..426-1001 
Floppy drive, Apple 3.5”, 800K (Macintosh SE)...........eeeeeeees 661-0345 
Floppy drive, Apple 3.5”, 1.4 MB SuperDrive .................::eeeeeeeeeees 661-0474 
Floppy drive accessories 
Back plate, drive 2 (Macintosh SE)............:::ccssseeeeeeeeeeeeeeeeeeeees 805-0914 
Cable, 800K, 3.5” internal drive (red or yellow stripe).............. 590-0188 
Cable, 800K or 1.4 MB, 3.5” internal drive (yellow stripe) ....... 590-0437 
Carrier, 800K. oF 14 MBscesd bec ecke ee oes 805-5050 
Packing disk, 2-sided (for transporting) ...............:::::eeeeeeeeetees 003-0003 
Screw, M 3.5 x .6 x 8, PNCR rec (drive carrier to chassis)......462-4100 
Service packaging, 800K and 1.4 MB drives..............:::cccesee 602-0210 
Front bezel with speaker, slot cover, Macintosh SE (800K) ............ 810-0399 
Front bezel with speaker, slot cover, Macintosh SE (1.4 MB)......... 810-0422 
Front bezel with speaker, Macintosh SE/30 (800K)...............:::ssee 630-5499 
Front bezel accessories 
AS) 0 1 272 |<) [ame een Cr ot Une tc aE OO Te ees te Oe eee Rt near mane 600-0393 
Apple logo plate label is: .iieccscicnssnodeessvenechectscnncandecextcesicateandeues 825-1256 
Slot cover bezel (Macintosh SE)................ccceeeceeeeeeeeeeeeeeeeeeeeees 630-5330 
Slot cover retainer (Macintosh SE)..............eceeeeeeeeeeeeeeeeeeeeeteees 805-0908 
HDA, 20 MB, internal 3.5" SCSI, rev. A (Macintosh SE) ................. 661-0373 
HDA, 20 MB, internal 3.5" SCSI, rev. Bu... cccccececeeeeeeeneeeeeeeeenees 661-0612 
ADA;:40- MB; internal:3:5"SCS I. ccc cea ite andes 661-1629 
HDA, 80 MB, internal 3.5" SCSI 0... cccececeeeeeeeereeeeeeseseceeeeeees 661-0600 
HDA accessories 
CANS ADA Oise tael as ci ath hanes de eae a ahaa dee Uoecvawean 590-0211 
Cable, HDA LED (amber) ................::::cccceeeeeeeeeeeeeeeeeeeeeeneeeeeenes 590-0506 
Cable, HDA LED (16d) seccecscci kh Gul ueeeticnstetos elatand dead dacontienceneaziecs 590-0237 
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Cable, internal power, HDA ...............:::::cccccessssseceeeeeseeeeeseeeeens 590-0505 


Drive carrier, HDA, internal, 3.5" SCSI oo... eee esse esse econ es 805-5066 
Service packaging, 3.5" HDA ............:::cccssssssessseeeeeeeeeeeeeeeeeeeees 602-0164 
KEVDOaNC: -ADDIG .casvissccchonadensendaorateccaunsenccwentoanadannvsdivel naitsehiutuaeteratns 661-0383 
Logic board, Macintosh SE 800K (W/o RAM) ............cccccesssssseeeeeeees 661-0526 
Cable, logic board power interCONnnect ..............:::cceeeeeeeeeeeeeeees 590-0392 
Connector, jumper (Set Of 10)... eee eeeseeeetteeeeeeeeeeneeees 517-0546 
Lithium battery (With leads)... ceeeeeceeeeeceeeeeeeesseeeeeeseeeeeees 742-0009 
Lithium battery (W/o leads)..........cccccesssseeeeeececeeeseseaesseeeeeeeeesenes 742-0011 
Resistor, 150 ohms, .25 W, + 5% wo. icccccecccccececeeseseuseeeeeeuseusuees 101-4151 
ROM, high, Macintosh SE FDHD upgrade ................ eee 661-0701 
ROM, low, Macintosh SE FDHD upgrade...............ccccccsseeeeeeees 661-0702 
Shroud, RFI, Macintosh SE .0..... cece eeceeseeseeseeseeseeseeeeeeees 805-5060 
nos | YW | © ener te ner eee re Ser St Re eee enh ec nee eee 344-0062 
Logic board, Macintosh SE (FDHD) (W/o RAM) .............c.:ssseeeeeeeeees 661-0536 
Battery MNOIMGEl COVEN io sis cowed cutee sctwcnnaaantaieddnainieonenataneeleiace 520-0344 
Cable, logic board power interCOnnect ................:ccceceeeeeeeeeeeees 590-0392 
Lithium battery (W/O leadsS)..............cccccceseeececeeceesseeeeesseeeeeseesens 742-0011 
Shroud, RFI, Macintosh SE ...........e cece eee ceeceecceeceeeeeeseneceeeness 805-5060 
Logic board, Macintosh SE/30 (W/o RAM)............:.ccccccscesessssseseeevers 661-0527 
Ballely NOEn COVE li sicccsisncacatelaaigcdnaivie tani venseadande edie teadebieetues 520-0344 
Cable, logic board power interconnect .................ccccseeeeeeeeeeeeee 590-0392 
Lithium battery (W/O leadsS)...............cccccccsssseeeeeseeeseeeeesseeneeeeeeees 742-0011 
Shroud, RFI, Macintosh SE/30 .............ccccccscsesssseceseesereeeeeeeees 805-0969 
NWIOUSE: ADB siento icle irmtwena te tamsae tes Gueedanuireatevine dues bead cata Seniaeueastatenteace: 661-0479 
OWES SUD DIY sient, vance racendGarawentaseacevassrnasesversevananesansnunaouetnaaeivevess 661-0370 
Rear housing assembly with door and feet..................:ccccccsseeeeeeeeees 630-5271 
Agency approval label, Macintosh SE, FDHD.......................0 825-2021 
Agency approval label, Macintosh SE/30 ................:0cccceeeseeeees 825-2043 
SIMMs 
SIMME 2OGCK, 120 1S sacscsesosvseuecuccisacciecanveanedieccsoieatavwuerseaemsoruens 661-0402 
SIMM,: 1 MB, 120 1S vase cacncicecovescsisntevacaidasconidiaiaiesscanses esensdoevens 661-0403 
SIMM): DIP 256K; 120 Soi screen saz ceveanacsavesdsaseseuereeusedencaswoeuens 661-0494 
SIMM, DIP, 1 MB, 120 nS ............cecceeeesessessetneeeeeeeeeseeeeeeeeeees 661-0410 
SIMM, 1 MB, 80 ns (Macintosh SE/30 only).....................2008888 661-0719 
MIGCO/ DOANE: dso darertereiticenvedtoun dere alsuuiarteteseanwclnirssuuareceumenneuanoralees 982-0024 
Ferrite Dead, ClAMP-OMN..............cccccssseeecesscessseeeeescasseseceneoeusesenes 159-0061 
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Specifications—Macintosh SE 


Processor 





Disk Storage 


I/O Interfaces 





I/O Devices 





Motorola 68000 microprocessor 
32-bit internal data bus 
7.83 MHz 


RAM: 1 or 2 MB, expandable to 4 MB 

ROM: 256K 

PRAM: 256 bytes 

Clock: CMOS custom chip with long-life lithium battery 


Internal: 800K or 1.4 MB floppy drive 
Either a second 1.4 MB floppy drive or a 20 or 40 MB internal hard 
drive 

External: Optional second or third floppy drive or hard drives 





ADB: Two ADB connectors for communication with keyboard, mouse, 
and other input devices 

Serial: Two RS-232/RS-422 serial ports; 230.4 Kbaud maximum; mini 
DIN-8 connectors 

External drive: Macintosh SE expansion slot; 96-pin Euro-DIN 
connector 

SCSI: SCSI port uses a 50-pin internal connector and a DB-25 
external connector 

Sound: For external audio amplifier (standard miniature) 


Keyboard: Apple Keyboard with 81 keys, including numeric keypad 
and cursor keys 
Apple Extended Keyboard with 105 keys, including 15 function 
keys, separate cursor pad, 10-key numeric keypad; ADB 
connector 

Mouse: Mechanical tracking; optical shaft encoding at 3.94 pulses per 
mm (100 pulses per in.) of travel; ADB connector 





Sound and 
Video 





Electrical 





Video display: 9-in. (diagonal) screen; high-resolution, 512 by 342 
pixel, bit-mapped display 

Sound generator: Four-voice sound with 8-bit digital/analog 
conversion, using 22-kHz sampling rate 





Line voltage: 90—140 VAC; 170-270 VAC 
Frequency: 47-63 Hz 
Maximum power: 100 W 





Physical 





Height: 13.6 in. (84.5 cm) 

Width: 9.6 in. (24.4 cm) 

Depth: 10.9 in. (27.6 cm) 

Weight: 17-21 lb. (7.7—9.5 kg) depending on whether hard drive or 
second floppy drive is installed 
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Specifications—Macintosh SE/30 


Processor Motorola 68030 microprocessor 

32-bit internal architecture 

15.667 MHz 

Built-in paged memory management unit (PMMU) 
256-byte instruction and data caches 

Motorola 68882 floating-point unit (follows IEEE standards) 





RAM: 1 or 4 MB, expandable to 8 MB (expandable to 128 MB when 
SIMMs with higher-density DRAM chips become available); 
additionally expandable through 030 direct slot. 

ROM: 256K 

PRAM: 256 bytes of user-settable parameter memory 

Clock: CMOS custom chip with long-life lithium battery 





Disk Storage Floppy drive: 1.4 MB floppy drive 
Hard drive: Optional 40 or 80 MB hard drive 





I/O interfaces | ADB: Two ADB ports for communication with keyboard, mouse, and 
other input devices over low-speed synchronous serial bus 

68030 direct slot: Supporting full 32-bit address and data lines 
through 120-pin Euro-DIN connector 

Serial: Two RS-232/RS-422 serial ports; 230.4 Kbaud maximum 

Sound: Stereo sound port for external audio amplifier 





I/O Devices Keyboard: Apple Keyboard with 81 keys, including numeric keypad 
and cursor keys 
Apple Extended Keyboard with 105 keys, including 15 function 
keys, separate cursor pad, 10-key numeric keypad; ADB 
connector 

Mouse: Mechanical tracking; optical shaft or contact encoding at 3.94 
+ 0.39 pulses per mm (100 + 10 pulses per in.) of travel; ADB 
connector 





Sound and Video display: 9-in. (diagonal) screen; high-resolution, 512 by 342 

Video pixel, bit-mapped display 

Color QuickDraw™ in ROM provides support for gray-scale and color 
video cards installed in the 030 direct slot 

Sound generator: Apple Sound Chip (ASC) including four-voice, 
wave-table synthesis and stereo sampling generator capable of 
driving stereo mini-phone-jack headphones or other stereo 
equipment; mixed stereo monophonic sound output through 
internal speaker 


Electrical Line voltage: 120-240 VAC, RMS automatically configured 
Frequency: 48-62 Hz, single phase 
| Maximum power: 75 W 





Physical Height: 13.6 in. (84.5 cm) 
Width: 9.6 in. (24.4 cm) 

Depth: 10.9 in. (27.6 cm) 
Weight: 21.5 Ib. (9.75 kg) 
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Symptom/Cure Chart 


Video Problems 


Screen is dark; 
audio and drive 
operate 


Screen is bright and 
audio is present 

but no video 
information is visible 


Screen is completely 
dark and fan is not 
running 


A single vertical 
or horizontal line 
is displayed 


Vertical or horizontal 
bars or stripes 
are displayed 


A white dot 
appears in 
center of screen 


Screen jitters 


Peripheral Problems 


Cursor doesn't 
move 


Cursor moves, but 
clicking the mouse 
button has no effect 


No response to 
any key on the 
keyboard 


Solutions 


oOo ees 


= 


1. 


2. 


Readjust brightness. 

Check yoke cable connection. 

Replace analog board. 

Replace video board. 

Replace logic board. Retain customer's SIMMs. 
Replace CRT. 


Replace analog board 
Replace video board. 
Replace logic board. Retain customer's SIMMs. 


Replace power supply. 
Replace analog board. 


Replace analog board. 

Replace video board. 

Replace logic board. Retain customer's SIMMs. 
Replace CRT. 


Replace analog board. 
Replace logic board. Retain customer's SIMMs. 


Check yoke cable connection. 
Replace analog board. 
Replace CRT. 


Move computer away from adjacent electrical equipment that 
may cause interference. 
Replace analog board. 


Solutions 


1. 
2. 


Pe = 


Check mouse connection. 

If mouse was connected to keyboard, connect it to rear ADB 
port. If mouse works, replace keyboard. If mouse does not 
work in any ADB port, replace mouse. 

Replace logic board. Retain customer's SIMMs. 


Replace mouse. 
Replace main logic board. 


Check keyboard connection to rear ADB port. 
Replace keyboard cable. 

Replace keyboard. 

Replace logic board. Retain customer's SIMMs. 
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Can't double-click 
to open a disk, 
application, or 
server 


Known-good 
ImageWriter 
doesn't print 


Known-good 
LaserWriter 
doesn't print 


Drive Problems 


Audio and video are 
present, but one 


internal drive doesn't 


operate 


Audio and video 
are present, but 
neither internal 
drive operates 


External drive 
doesn't operate 


Internal drive 
runs continuously 


Unable to insert 
disk all the way 


Disk ejects; display 
shows icon with 
blinking “xX” 


88 


Soke bea 


Disable Extensions. Hold down <Shift> key and reboot. 
Remove extra system files on hard drive. 

Clear parameter RAM. Hold down <Option> <R> <P> 
<Command> keys and select Control Panel from Apple menu. 
Reset mouse controls. 

If mouse was connected to keyboard, connect it to rear ADB 
port. If mouse works, replace keyboard. 

If mouse fails in any ADB port, replace mouse. 

Replace logic board. Retain customer's SIMMs. 


Make sure Chooser and Control Panel are set correctly. 
Replace software with known-good software. 

Replace printer interface cable. 

Replace logic board. Retain customer's SIMMs. 
Replace power/sweep board. 


Make sure Chooser and Control Panel are set correctly. 
Replace software with known-good software. 

Refer to Networking and Communications Service Guide or to 
Service Source. 


Solutions 


ee 


Replace bad disk. 

Replace internal drive cable. 

Replace internal drive. 

Replace logic board. Retain customer's SIMMs. 


Replace bad disk. 
Replace logic board. Retain customer's SIMMs. 


Replace bad disk. 

Be sure external drive is sitting to right of Macintosh. 
Replace external drive. 

Replace logic board. Retain customer's SIMMs. 


Replace bad disk. 

Replace drive. 

Replace logic board. Retain customer's SIMMs. 
Replace drive cable. 


Eject disk manually by pushing opened paper clip into hole 
beside drive. 

Switch off system power and hold mouse button down while 
switching power back on (to complete eject cycle). 

Replace drive. 


Replace disk with known-good system disk. 


Replace drive. 
Replace logic board. Retain customer's SIMMs. 


Macintosh SE and SE/30 


Doesn't eject disk 


SCSI Problems 


Internal or external 
hard drive doesn't 
operate 


Works with internal 
or external SCSI 
device but not 

with both 


Miscellaneous 
Problems 
Clicking, chirping, 
or thumping sound 


No video, no audio, 
and no drive 
operation 


Smoke/odor 


Sad Macintosh 
icon 


Sad Macintosh 
icon and black 
lines are displayed; 
screeching sound 


2. 


3. 


Eject disk manually by pushing opened paper clip into hole 
beside drive. 

Power off system and hold mouse button down while 
powering back on (to complete eject cycle). 

Replace drive. 


Solutions 


1 
2. 
3. 
4 


—h 


Poh 


Verify that SCSI loopback card is not attached. 
Replace hard drive cable. 

Replace hard drive. 

Replace logic board. Retain customer's SIMMs. 


Verify that SCSI device ID switch setting on external device is 
higher than 0. Also verify that ID switch setting on external 
SCSI device does not duplicate ID switch setting on any other 
attached SCSI device. 

Replace terminator on external device. 

Verify that terminator is installed on internal SCSI drive. 
Replace SCSI device select cable. 


Solutions 


al: 


2. 


m O 


Verify that main logic board power cable is connected at J12 
on main logic board. 

Replace power supply. 

Replace analog board. 

Replace logic board. Retain customer's SIMMs. 


Connect power cord and switch power on. 
Replace power cord. 

Replace power supply. 

Replace analog board. 

Replace logic board. Retain customer's SIMMs. 


Replace power supply. 
Replace analog board. 


Replace bad floppy disk. 

Replace SIMM(s) if code matches any of those on "SIMM 
Error Codes—Macintosh SE" chart in this section. 

Verify that three-pin jumper on logic board is configured 
correctly for system RAM (Macintosh SE only). 

Replace logic board. Retain customer's SIMMs. 


Verify that three-pin jumper on logic board is configured 
correctly for system RAM (Macintosh SE only). 
Replace logic board. Retain customer's SIMMs. 
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SIMM Error Codes—Macintosh SE 


When you switch on a Macintosh SE computer, the ROM runs a series of logic 
board tests. Ifa test fails, a Sad Macintosh icon and a two-row, eight-digit error 
code (shown in the table below) indicates a SIMM failure. Identify the SIMM 
socket number for the type of logic board (the logic board has either solder- 
type or jumper-type resistors) in the customer’s computer and replace the bad 
SIMM. 


Macintosh SE SIMM Error Codes 


SIMM on SIMM on SIMM on SIMM on 
Error Soldered Jumpered Soldered Jumpered 


Code! Board Board? 
OOOQ000E 00000003 
OOOQ00Q00E , 3 00000003 9 4 
OOXXO0O0XX XXO00XX00 
4 
OOOQ000E 9 A 0000000 3 1 
O0000XX00 OO0O0000XKX 
OOOQ0000E 9 4 00000004 3 1 
XX00XX00 OOXX00XX 
00000002 , 3 00000004 4 9 
OOO0000KX 0O000XxX00 
00000002 { 3 00000004 4 D 
OOXX00XX XX00XX00 
00000002 9 4 00000005 3 1 
O000XX00 OO00000XX 
00000002 9 A 00000005 3 1 
XX00XX00 OOXXO00XX 
00000003 , 3 00000005 4 D 
OO00000XX 0000XX00 
00000003 00000005 
00XX00XX : XX00XX00 : . 
1 Paired XXs in the error codes indicate any number except 0. If the error code is 
unreadable, press the reset switch and watch carefully—the error code will appear 
briefly. If the error code is still unreadable, try replacing SIMMs. 
2 This column applies to Macintosh SE computers with solder-type resistors on the 
logic board. See "Memory Upgrade—Macintosh SE" later in this section. 


3 This column applies to Macintosh SE computers with jumper-type resistors on the 
logic board. See "Memory Upgrade—Macintosh SE" later in this section. 
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Video Adjustments 


Although the exact location of the adjustment controls differs slightly, the 
procedures for performing yoke and video adjustments are the same on the 
Macintosh SE and SE/30 as on the Macintosh and Macintosh Plus. Refer to the 
Macintosh 128K, 512K, and Plus chapter for these adjustments. 
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Memory Upgrade—Macintosh SE 










92 


Two logic boards are available for the Macintosh SE. The original logic board 
uses solder-type resistors to identify system memory configurations; the 
revised logic board uses a jumper. Also note that memory configurations 
requiring only two SIMMs use SIMM slots 1 and 2 on the original board, but 
use slots 3 and 4 on the revised board. The Macintosh SE requires 150 ns or 
faster SIMMs (indicated by the -xx number after the manufacturer’s part 
number). 


Upgrade Procedure—Solder-Type Resistors 


1. Clip or install the needed resistor (see the chart and figure below). 
2. — Install the SIMMs as indicated in the chart below. 


Macintosh SE SIMM/Resistor Configurations 


Resistors 


R35 installed 
R36 removed 





Four 256K SIMMs 





R35 removed 
R36 installed 





Two 1 MB SIMMs (slots 1 &2) 





No resistors 


Two 1 MB SIMMs (slots 1 & 2) 
Two 256K SIMMs (slots 3 & 4) 





RAM Size 


256K 
BIT | C16] R85 
OnE |C O]} R36 


ROW 


Resistor 


SIMM Slot 1 


No resistors 

















Four 1 MB SIMMs 























































































































SIMM Slot 3 








SIMM Slot 2 





SIMM Slot 4 


Figure 2 Macintosh SE Solder-Type Logic Board 


Macintosh SE and SE/30 





Upgrade Procedure—Jumper-Type Resistors 


1. Move the jumper to the appropriate pins, or remove it altogether (refer 
to the table and figure below). 
2. — Install the SIMMs as shown below. 


Macintosh SE SIMM/Jumper Configurations 


Jumpers SIMMs 


Four 256K SIMMs 






Two 1 MB SIMMs (slots 3 & 4) 






2.5 MB Two 1 MB SIMMs (slots 3 & 4) 
Two 256K SIMMs (slots 1 & 2) 









Four 1 MB SIMMs 


Audio _ Serial SCSI External Drive ADB 
Port Ports Port Connector Ports 





Upper Drive 
SCSI Connector 


Connector 


oe 
LSet 
eee | ave 2] = Q) 








Hee 














| | Lower Drive 
Solder-Type = 5 = | m Connector 
Battery aie ‘ 
= 
Speaker = L | Power 
Connector IU _ a eee ee Connector 
68000 ————__1o,7 1 = 96-Pin Expansion 
Microprocessor [U peer Se ee [ | Connector 
> = Cok = = 
SIMM Slot 1 TODO | SIMM Slot 2 
SIMM Slot 3 ————- fo UUW MEUEUOU Se Slot 4 






2/4M 1M 


Figure 3 Macintosh SE Jumper-Type Logic Board 
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Memory Upgrade—Macintosh SE/30 


The Macintosh SE/30 requires 120 ns (or faster) SIMMs. Using 150 ns SIMMs 
will cause serious timing problems. Oversized 256K and 1 MB DIP SIMMs 
should be installed in Bank A only. All SIMMs in each bank must be the same 
memory size. 


Macintosh SE/30 Memory Configurations 


2 MB Four 256K SIMMs Four 256K SIMMs 


5 MB Four 1 MB SIMMs Four 256K SIMMs 


8 MB Four 1 MB SIMMs Four 1 MB SIMMs 















Speaker SCSI Floppy Drive 68030 
Connector Connector Connector Microprocessor 








p : ile eee 
eee MIODILINICIE 
120-Pin 030 Direct 
SS i Sr Slot Connector 


C4 
| = |i 
—_—__— ooo “|| Battery 


Bank A 
RAM SIMMs 





ROM SIMM 





Figure 4 Macintosh SE/30 Logic Board 
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SuperDrive Upgrade—Macintosh SE 


Note You must use system software version 6.0.3 or higher if you want to use the 
Apple 1.4 MB SuperDrive in the Macintosh SE. If the software is lower than 
6.0.2, the 1.4 MB drive will be recognized as an 800K mechanism. 


1. 
Zi: 


5: 


Remove the cover and discharge the CRT. 

Place the Macintosh SE on the grounded workbench pad and put on your 
grounding wriststrap. 

Remove the video board, the hard drive or upper 800K drive, the logic 
board, and the lower 800K drive. 

Using the IC extractor, remove the IWM chip at location D8 and the two 
ROM chips at locations D6 and D7 on the logic board. 

Install the SWIM chip and the two new ROMs as indicated in the 
following chart. The notch at the end of the SWIM chip and each ROM 
should face the front of the logic board (toward the SIMMs). 


ROM P/N Location 
SWIM 344-0062 D8 
HI 342-0701 D6 
LO 342-0702 D7 


Install the SuperDrive in the lower internal drive. 

Replace the logic board; the hard drive, upper 800K drive, or second 
SuperDrive; the video board; and the cover. 

Place the appropriate 1.4 MB and 800K labels in the grooves next to the 
upper and lower drive slots on the front bezel of the Macintosh SE. 








le ale 

EP a ——] oy H! ROM 
HUOL = 

= 30 ES} — mown 
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0 
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DOO 
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C_] 
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Figure 5 Macintosh SE Logic Board 
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Illustrated Parts List 


ae G104 : Hard Drive 
Hard Drive 
Carrier EE 462-4100 





Floppy Drive 
Carrier 


Floppy Drive 
460-3400 ae 5 

oe 
Front Bezel 


CRT and Yoke 
Assembly 










416-1330 











Rear 
Housing 





‘ 

















865-0051 


















Rear 
Housing 
Access 
Door 


435-5002 





Hard Drive 
Data Cable 


Hard Drive 
Power Cable 


Insulator 


830-0270 \ 


al 





Chassis 
with Plenum 


Lithium Battery 


ee ee 





Microphone 


Figure 1 Macintosh Classic, Classic Il, and Performa 200 Exploded View 


Macintosh Classic, Classic Il, and Performa 200 





Macintosh Classic, Classic Il, and Performa 200 


Battery, lithium (W/O leads) ..............cccececeeceeeeeeeeeeeeeeeeeeeeeaaaaneeeeeeeteeas 742-0011 
Cable, AC power, 110 V (Smoke) ..............ccccccccceeeeeeeeeeeeeeeeeeeeeeenenas 590-0380 
CRT and yoke assembly (rev B)............cceseeeeeeeeeeeeeeeeeeeseeeeeesereeeenenas 630-5954 
rc) 6 A eon ner aE ORE RO PE Ce ree ete EE Pee er 982-0055 
Screw, M 3 x 0.5 x 30 mm (fan to plenum) scene himcsactnaaeeates 416-1330 
Floppy drive, Apple 3.5”, 1.4 MB SuperDrive .......... ee eeeeeees 661-0474 
Floppy drive accessories 
Cable, 3.5” internal drive (red or yellow stripe) ..................: ee 590-0188 
Cable, 3.5” internal drive (yellow Stripe).............:ccceeeeseeeeeeeeeeeeeees 590-0437 
Cable, 1.4 MB SuperDrive, internal (red stripe)............. eee 590-0167 
Drive carrier, 800K or 1.4 MB uu... ccc cecceecceeeeeneeeteneeeeseeeeeners 805-5050 
Packing disk, 2-sided (for tranSporting) ............:::::seeeeeeeeeeeeeeeeeees 003-0003 
Screw, M 3 x 0.5 x 6 (drive Carrier tO Crive) ..........cccceeeeeeeeeeeeeeeeee 460-3400 
Screw, M 3.5 x .6 x 8, PNCR Rec (drive carrier to chassis) ....... 462-4100 
Service packaging, 800K and 1.4 MB drives. .............:::::::1eeeeeeee 602-0210 
HDA, 1” internal, 40 MB, 3.5” SCSI... ce eeseccecnnneceeceeeeeeeeeeeeneees 661-0614 
Cable, HDA, internal (SCSI connector cable).............. eee 590-0211 
Cable ADA DOWEL sixseeeh nec itis aucnces Se tawhain aes en dale acevenvonseeecas 590-0521 
HDA carrier, internal 3.5” SCSI... ccc cecccsesseeeceeseeecnereneees 805-0950 
Screw, 6 - 32 x 0.250 (HDA carrier to HDA) ...............ccceceeeeeeeeees 444-6104 
Screw (HDA carrier to SuperDrive Carrier)............:::::::eseeeeeeeeeeees 462-4100 
Service packaging,:3.5° HDA visser edaienteetet eo eidedeveadons 602-0164 
Service pkg, 3.5” HDA, 1-inch-ht, w/o Carrier.............::eceeseeeeeeeees 602-0308 
Keyboard tl AD DIG? sccccccscevnccotace tina Crome seis eaaaaaneaatinden 661-0603 
MOUSC:- AID Be 2.kicctt near waehiae ett eoreneseeet dos ceaueneee ete nents 661-0479 
Power/sweep board accessories 
Insulator, DOWer/SWEEP DOAIC...........cccccceseseeseceeeeeeeneeeeeeteeeeeeeeess 815-1216 
Rivet, nylon Snap-in, DIACK..............cccceccesseeseeeeceeeeeeeceeeeeeseneeeeneees 830-0270 
Screw (power/sweep to ChaSSIS) ...........-:cceeeeceeeeeneeeeeneneeteneeeeneees 490-0001 
Rear housing accessories 
FOOL; Ola tN Meee caa se sate sts aut Sais odaadnns a chawtaraeteantneeetarageeercabed says tecas 865-0051 
Rear NOUSING ACCESS COOP ............ccccecceeaeeeeseseeeeeeeeneeeanateeeeeeesereas 815-1195 
Screw, tap, 8-32 x .625, fill, Torx, black zinc oxide (case bottom)...435-5002 
Screw, tap, M 4.22 x 1.41 x 16, pan, Torx, zinc (case top)......... 426-1007 
Screw, tap, M 4.22 x 1.41 x 13, Torx, zinc (chassis to bezel).......... 426-1001 


Screw, tap, M 4.22 x 1.41 x 13, pan, Torx, zinc (CRT to chassis) ..426-1001 


Macintosh Classic only 


CASSIS WIT LER aos exits 2 Spricte Satue anaraieacedveunsinaukerveveatne bey tovendulecets 805-0985 
CRT and yoke assembly (rev A)............cccccccceecceceeeeeeeeeeeeeeeeeeeeesaenas 076-0103 
PRONE DOZ Gl cscs ircslcadedaseladeeices sane avccnaal nimeateeantdoeeaeseetaaeen atau 630-5825 
LOGIC OO AIG Vs AB ve acacs erate tins Rh alae neerdicateae sein taiden Mecaaeetectead: 661-0596 
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Internal SCSI terminator ............. ccc eccecceceececcececceccececcecceceucesseraeeas 630-0408 


Memory expansion board, 1 MB, (W/o SIMMsS)..................cccceeeeeeeees 661-0598 
Power/sweep board 110 V (reVA)..........ccccesceceeessseceeseeecerseeesentaeneres 661-0597 
Power/sweep board 220 V (rev A) .........:::scecceceeceeeeceeeuseseneeeeseeeseneees 661-0599 
Rear housing assembly with feet................:cccccececeeeeseeeneeeeeeeeeeeesenens 630-5812 

Audio adapter Cable ...............cceccccsssssssteccsssssseseecsscessesceeeaanseseeeess 590-0612 

Peal NOUSING COOL scoxjerserseecacines ce ecnareedh opresoeueses eeaceeac ener 815-0986 

Reset/interrupt SWItCH ..........cccccccscsssssssseececeeceessseaeaseseceeeeeeeeenseas 815-1008 

Screw, tap, 8-32 x .625, fill, Torx, black zinc oxide (main case) .435-5002 

Screw, tap, M 4.22 x 1.41 x 16, pan, Torx, zinc (main case)......426-1007 

WIPDEF QIOUNG: CNB nc. itennssciehecn toe Grae ele Gee eecenw are 805-0575 
DIMM 2OOK E20 NS tect iecncantccc estaugs ens cnentsherteancadietadadabaeceteioetnns 661-0402 
SIM TMB 120 118 iso oncacestereehetastis nahetsnncssntseuadsuauande Siwcealiends 661-0403 
SIMM, DIP, 256K, 120: NS atcicicics ceiveseoeladoustnsienaeeseuliidiacareeccss 661-0494 
SIMM; DIP | MB; 120 NS etnias, nade eee cee 661-0410 

Macintosh Classic Il and Performa 200 only 

Chassis: With: PlQNUIM: ic.iseces.ce0h ccasssnsceeseedsavdavsdctavevaveatiowevsasvardaucsdavins 630-5818 
Front bezel (Classic ll) 0... ccccccccceeccccecesseceeseceseeeceeseeenseseesensnenes 630-6046 
Front bezel (Performa 200)................cccccccsssseeeeeceeesseeeeeceseaseeeeesseeaaes 922-0832 
HDA, 1” internal, 80 MB, 3.5” SCSI... ccccssessessseesereeeneresseceees 661-0624 
LOGIC BOA. 2B oa iaisve erect tame ceute sarees ds zSabcte cank ode seatiaceoecens 661-0672 
PIC FOD MOM Cice ste si ocee sowie niger sn auiemnecinchesaaweatetaacecee de dessesie a pemeudit coheae: 699-5103 
Power/sweep board, 110 V (rev B)..............cccccccceececeeesssseeeeeeeeeeetenss 661-0651 
Power/sweep board, 220 V (rev B)..........:.::::cccccceeeceeeeeessseseeseeeeeeees 661-0652 
Rear housing assembly with feet................cccccccsessssssseeeeeeeeeeeseeeeeeees 630-6045 
SIMM: 1 MB; SOd. 80 NSckaciasasiucnei enn an 661-0520 
SIMM 1 MBS Od 60 1S csi cccsaisnvessasanaca canes stercuseapanutendesdeecedileussues 661-0719 
SIMM; 2 MB SOU, BONS ssibeacscacsiccetcdecsacescavectonhanndiseecasesscactenttretseues 661-0643 
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Macintosh Classic, Classic Il, and Performa 200 


Specifications—Macintosh Classic 


Processor 








Disk Storage 


i/O Interfaces 


1/O Devices 





Motorola 68000 microprocessor 
32-bit internal data bus 

7.8336 MHz 

256-byte instruction and data caches 








RAM: 1 MB, expandable to 4 MB (120 ns or faster SIMMs) 
ROM: 512K 
PRAM: 256 bytes 


Cache connector: 44-pin connector for optional memory expansion; 


256K by 4-bit DRAMs; includes two SIMM connectors for 
additional RAM expansion 





Floppy drive: Internal 1.4 MB floppy drive; optional external 800K or 


1.4 MB floppy drive 


Hard drive: Optional internal 40 MB hard drive; optional external hard 


drives (max. of six) 








ADB: One ADB port; mini DIN-4 connector 

Serial: Two RS-422 serial ports; mini DIN-8 connectors 

Drive: External drive port, DB-19 connector 

SCSI: One SCSI parallel port; DB-25 connector 

Sound: Dual-channel headphone connector; connected to the 
monophonic sound output (does not provide true two-channel 
output, although stereo jack may be used) 








Keyboard: 80 keys, with numeric keypad; ADB connector 
Mouse: Mechanical tracking; ADB connector 





Sound and 
Video 





Electrical 








Video display: 9-in. (diagonal) screen; high-resolution, 512 by 342 
pixel, bit-mapped monochrome display 

Sound generator: Four-voice sound with 8-bit digital/analog 
conversion, using 22-kKHz sampling rate 








Physical 








Line voltage: 100-120 VAC, 200-240 VAC (international only) 
Frequency: 47-63 Hz, single phase 
Maximum power: 100 W 





Height: 13.2 in. (83.6 cm) 

Width: 9.7 in. (24.6 cm) 

Depth: 11.2 in. (28.5 cm) 

Weight: 16.7—17.1 lb. (7.3-7.8 kg) not including hard drive 
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Specifications—Macintosh Classic Il and Performa 200 


Processor Motorola 68030 microprocessor 
32-bit internal data bus 

16 MHz 

256-byte instruction and data cache 
Runs System 7.0.1 or later 








RAM: 2 MB, expandable to 10 MB (100 ns or faster SIMMs); includes 
two SIMM connectors for adding RAM 

ROM: 512K 

PRAM: 256 bytes 








Disk Storage Floppy drive: Internal 1.4 MB floppy drive; optional external 800K or 
1.4 MB floppy drive 

Hard drive: Internal 40 or 80 MB hard drive; optional external hard 
drive 








I/O Interfaces ADB: One ADB port; mini DIN-4 connector 

Serial: Two RS-422 serial ports; mini DIN-8 connectors 

Drive: External drive port; DB-19 connector 

SCSI: One SCSI parallel port; DB-25 connector 

Sound: Dual-channel headphone connector; connected to the 
monophonic sound output 








I/O Devices Keyboard: 80 keys, with numeric keypad; ADB connector 

Mouse: Mechanical tracking; ADB connector 

Microphone: Electret, omnidirectional; output voltage is 4 mV, peak-to- 
peak, at normal volume 





Sound and Video display: 9-in. (diagonal) screen; high-resolution, 512 by 342 

Video pixel, bit-mapped monochrome display 

Sound generator: Monophonic 8-bit digital/analog conversion, using 
22-kHz sampling rate capable of driving stereo headphones or 
other stereo equipment through the sound jack 





Electrical Line voltage: 100—120 VAC; 200-240 VAC (international only) 
Frequency: 47-63 Hz, single phase 
Maximum power: 100 W 








Physical Height: 13.2 in. (33.6 cm) 

Width: 9.7 in. (24.6 cm) 

Depth: 11.2 in. (28.5 cm) 

Weight: 16.7-17.1 lb. (7.3-7.8 kg) not including hard drive 
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Symptom/Cure Chart 


Video Problems 


Screen dark; audio 
and drive operate 


Screen bright and 
audio present, but 
no video information 
visible 


Screen dark and 
fan not running 


Screen displays 
single vertical or 
horizontal line 


Screen displays 
vertical/horizontal 
bars or stripes 


Screen displays 
white dot in center 
of screen 


Screen jitters 


Peripheral 
Problems 


Cursor doesn't 
move 


Cursor moves, but 
clicking mouse 
button has no effect 


No response to 
any key on 
keyboard 
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Solutions 


Ol ONS 


Readjust brightness. 

Readjust contrast. 

Check yoke cable connection. 

Replace power/sweep board. 

Replace logic board. Retain customer's SIMMs. 
Replace CRT. 


Replace power/sweep board. 
Replace logic board. Retain customer's SIMMs. 


Replace power/sweep board. 


Replace power/sweep board. 
Replace logic board. Retain customer's SIMMs. 
Replace CRT 


Replace power/sweep board. 
Replace logic board. Retain customer's SIMMs. 


Check yoke cable connection. 
Replace power/sweep board. 
Replace CRT. 


Move computer away from adjacent electrical equipment that 
may cause interference 
Replace power/sweep board. 


Solutions 


man > 


Check mouse connection. 

If mouse was connected to keyboard, connect it to rear ADB 
port. If mouse now works, replace keyboard. If mouse does 
not work in any ADB port, replace mouse. 

Replace logic board. Retain customer's SIMMs. 


Replace mouse. 
Replace logic board. Retain customer's SIMMs. 


Check keyboard connection to rear ADB port. 
Replace keyboard cable. 

Replace keyboard. 

Replace logic board. Retain customer’s SIMMs. 
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Can't double-click 
to open application, 
disk, or server 


Known-good 
ImageWriter or 
ImageWriter II 
doesn't print 


Known-good 
LaserWriter 
doesn't print 


Floppy Drive 
Problems 


Audio and video 
present, but internal 
floppy drive doesn't 
operate 


External floppy drive 
doesn't operate 


Drive doesn't eject 
disk 


Disk ejects; display 
shows icon with 
blinking “X” 


Unable to insert 
disk all the way 
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Ohm > 


Disable Extensions. Hold down <Shift> key and reboot. 
Remove extra system files on hard drive. 

Clear parameter RAM. System 7: Hold down <Shift> <Option> 
<R> <P> during startup but before "Welcome to Macintosh" 
appears. System 6 and earlier: Hold down <Shift> <Option> 
<Command> and select Control Panel from Apple menu. 

If mouse was connected to keyboard, connect it to rear ADB 
port. If mouse works, replace keyboard. If mouse does not 
work in any ADB port, replace mouse. 

Replace logic board. Retain customer’s SIMMs. 


Make sure Chooser and Control Panel are set correctly. 
Replace printer driver and system software with known-good 
driver and system software. 

Replace printer interface cable. 

Replace logic board. Retain customer’s SIMMs. 

Replace power/sweep board. 


Make sure Chooser and Control Panel are set correctly. 
Replace printer driver and system software with known-good 
driver and system software. 

Refer to Networks manual in Service Source. 


Solutions 


1 
2: 
3: 
4 


1. 


Replace bad disk. 

Replace floppy drive cable. 

Replace floppy drive. 

Replace logic board. Retain customer’s SIMMs. 


Replace bad disk. 

As you face computer screen, be sure external floppy drive is 
on right side of Macintosh. 

Replace external floppy drive. 

Replace logic board. Retain customer’s SIMMs. 


Push opened paper clip into hole beside drive to manually 
eject disk. 

Switch off system power and hold mouse button down while 
switching power back on (to complete eject cycle). 

Replace floppy drive. 


Replace disk with known-good system disk. 
Replace floppy drive. 
Replace logic board. Retain customer's SIMMs. 


To eject previously inserted disk, push opened paper clip into 
hole beside drive. 

Switch off system power and hold mouse button down while 
switching power back on (to complete eject cycle). 

Replace floppy drive. 
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Internal floppy drive 
runs continuously 


Hard Drive Problems 


Internal or external 
hard drive doesn't 
operate 


Works with internal 
or external SCSI 
device but not 

with both 


Misc. Problems 


Clicking, chirping, 
or thumping sound 


No video, no audio, 
and no drive 
operation 


“Sad Macintosh” 
icon displays 


Screen displays 
“sad Macintosh" 
icon and black 
lines; screeching 
sound 


Smoke/odor 
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Replace bad disk. 

Replace floppy drive cable. 

Replace floppy drive. 

Replace logic board. Retain customer's SIMMs. 


Solutions 


oT Ow 


3. 


Verify that SCSI loopback card is not attached. 

Verify that all three internal hard drive terminators are on hard 
drive circuit board (internal hard drive systems only). 

Replace hard drive data cable. 

Replace hard drive. 

Replace logic board. Retain customer’s SIMMs. 


Verify that SCSI device ID switch setting on external device is 
higher than 0. Verify that all ID switch settings on external 
SCSI devices are unique. 

Replace terminator on external SCSI device. 

Replace SCSI device select cable. 


Solutions 


1. 


oo 1 


Verify that logic board power cable is connected at J12 on 
logic board. 

Replace power/sweep board. 

Replace logic board. Retain customer’s SIMMs. 


Connect power cord and switch power on. 
Replace power cord. 

Replace power/sweep board. 

Replace logic board. Retain customer’s SIMMs. 


Replace bad floppy disk. 

Verify that jumper on memory expansion board is configured 
correctly (see Macintosh Classic Memory Upgrade). 

On 4 MB Classic, confirm that SIMMs are 8-chip SIMMs. Refer 
to "SIMM Compatibility Chart" in General Information section. 
Macintosh Classic: Replace optional memory expansion 
board. Macintosh Classic II/Performa 200: Replace optional 
SIMMs in two SIMM slots on logic board. 

Replace logic board. Retain customer’s SIMMs. 


Verify that jumper on memory expansion board is configured 
correctly (see Macintosh Classic Memory Upgrade). 

On 4 MB Classic, confirm that SIMMs are 8-chip SIMMs. Refer 
to "SIMM Compatibility Chart" in General Information section. 
Macintosh Classic: Replace optional memory expansion 
board. Macintosh Classic II/Performa 200: Replace optional 
SIMMs in two SIMM slots on logic board. 

Replace logic board. Retain customer’s SIMMs. 


Replace power/sweep board. 
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Video Adjustments 


Video adjustments may be necessary after you replace the CRT or the 
power/sweep board. All video adjustments (except the tilt adjustment) are 
made from the service panel at the back of the computer under the service 
panel door (see Figure 2). 





Rear | @—- Horizontal Size (Width) - (LL2) 


Access 


Adjustment | ene 
iustment OC owe Size (Height) - (PF1) 


CO Brightness - (PL4) 
Horizontal Centering - (PL3) 


Figure 2 Service Panel 


A Warning Video adjustments are performed with the power on. Review the CRT 
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safety rules before performing these procedures. 


You must use the Brightness and Video test patterns from MacTest CL 
(Macintosh Classic) or MacTest Pro (Macintosh Classic II/Performa 200) to 
adjust the computer correctly. Before performing the following adjustments, 
make sure the computer has been on for at least 30 minutes. 


Brightness and Contrast Adjustment 


1. Turn the computer so that the back is toward you, and place a mirror in 
front of the CRT screen. Remove the service panel door. 

2. Macintosh Classic—Boot MacTest CL and select Brightness from the 
Adjustments menu. 
Macintosh Classic II/Performa 200—Boot MacTest Pro and select 
Brightness from the Options menu to bring up the first brightness 
screen. 


3. Set your light meter (Sekonic Multi-Lumi, model L-248) for the 10-18 


range. 


Macintosh Classic, Classic Il, and Performa 200 


4. Using a plastic flat-blade tweaker, adjust contrast pot PL2 (see Figure 2) 
so the luminance at the center of the screen reads at the high end of the 
black area between 10 and 11 on the light meter. 

Click the mouse button to go to the next brightness level. 

6. Set the light meter for the 2-10 range. Using a plastic hex alignment 
tool, adjust brightness pot PL4 (see Figure 2) so the luminance at the 
center of the screen reads at the top end of 7 on the light meter. 

7. Click the mouse button again to go to the next brightness level. 

8. Reset the light meter for the 10-18 range and be sure the luminance at 
the center of the screen reads at the high end of the black area between 
10 and 11 on the light meter. If it does not, repeat steps 2 through 8. 


WN 


Centering Adjustment 


1. Macintosh Classic—Select the all-white or crosshatch test pattern (with 
white background) from MacTest CL. 
Macintosh Classic II/Performa 200—To generate the needed test 
pattern, select Screen Patterns from the MacTest Pro main menu. Click 
to advance to the all-white or crosshatch pattern (with white 
background). 

2. Using a plastic hex alignment tool, adjust horizontal centering pot PL3 to 
center the display horizontally within the bezel. 

3. Using a plastic hex alignment tool, adjust vertical-centering pot PF2 to 
center the picture vertically within the bezel. 


Size Adjustment 


1. Macintosh Classic—Select the all-white or crosshatch test pattern (with 
white background) from MacTest CL 
Macintosh Classic II/Performa 200—To generate the needed test 
pattern, select Screen Patterns from the MacTest Pro main menu. Click 
to advance to the all-white or crosshatch pattern (with white 
background). 

2. Using a plastic hex alignment tool, adjust horizontal size pot LL2 until the 
picture is approximately 7 inches wide. 

3. Using a plastic hex alignment tool, adjust vertical size pot PF1 until the 
picture is approximately 4.7 inches high. 


Focus Adjustment 


1. Select the focus display (with % signs) pattern. 
2. Using a plastic flat-blade tweaker, adjust focus pot PL1 for the best overall 
focus. 
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Tilt Adjustment 


iL 
2. 


3; 
4, 


Remove the cover and discharge the CRT. Turn the computer so that the 
back is facing you, and place a mirror in front of the CRT screen. 

Loosen the yoke clamp screw two or three turns (see Figure 3). 

Connect the power cord and switch the power on. 

Place one hand behind your back, and with your other hand grasp only 
the plastic spokes of the yoke collar (see Figure 3). Rotate the yoke 
collar until the top and bottom edges of the picture appear parallel with 
the top and bottom edges of the bezel. (Do not move the magnets, 
which are preset by the manufacturer and should not be adjusted.) 

Switch the power off, unplug the computer, and discharge the CRT. 

Hold the yoke collar in position and tighten the yoke clamp screw so that 
the yoke collar will not slip (see Figure 3). Don’t overtighten. 

Connect the power cord and switch the power on to verify that the 
adjustment is still correct. 

Replace the cover. 


Screw 





Centering 
Rings 


Figure 3 CRT Adjustment Controls 
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Memory Upgrades 


Macintosh Classic Memory Upgrade 


The Macintosh Classic logic board has 1 MB of soldered RAM. You can 
upgrade a 1 MB Macintosh Classic by adding a memory expansion board that 
contains an additional 1 MB of soldered DRAM plus two SIMM slots. You can 
further upgrade the system by adding two 256K or two 1MB SIMMs to the 
memory expansion board. The two SIMM slots must contain SIMMs of like 
memory capacity (two 256K SIMMS or two 1 MB SIMMS), or both slots must be 
empty. You must use 120 ns or faster SIMMs in the Macintosh Classic. (Refer 
to "SIMM Compatibility Chart" in the General Information section.) 


Logic Board SIMM Memory 
Connector Connectors Expansion 





WJUUUUULL sik 
— 


<2 Without 
1 MB RAM y SIMMs 
(Soldered) Installed 





Figure 4 Macintosh Classic Memory Expansion Board SIMMs 


The memory expansion board connects at a right angle to the logic board and 
is supported by the side of the chassis. When SIMMs are installed, the jumper 
must be over the first and second pins from the outside edge; when no SIMMs 
are installed, the jumper must be over the second and third pins (Figure 4). 
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Macintosh Classic Il and Performa 200 Memory Upgrade 


The Macintosh Classic II/Performa 200 logic board has 2 MB of soldered RAM. 
You can increase the amount of memory to 4, 6, or 10 MB of RAM by installing 
additional SIMMs in the two SIMM slots on the logic board. You must fill both 
slots with SIMMs of like memory capacity (two 1 MB, two 2 MB, or two 4 MB 
SIMMs), or leave both slots empty. The Classic II/Performa 200 requires 100 ns 
(or faster) SIMMs. (Refer to “SIMM Compatibility Chart” in the General 
Information section.) 


To install a SIMM, hold it by its edges with the contacts on the SIMM pointing 
down. Insert the SIMM at an angle (bottom forward) into the SIMM slot. Push 
back on the top corners of the SIMM. You will hear a click when the SIMM 
snaps into place. 


DRAM SIMMs 





Figure 5 Macintosh Classic Il Logic Board and SIMMs 
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Macintosh Classic Upgrade Kit 


Use the Macintosh Classic II upgrade kit to upgrade a Macintosh Classic to a 
Classic II. The upgrade kit includes: 


Classic II logic board 
Classic II rear housing 
Microphone 
Accessory kit 


Remove the Macintosh Classic logic board and memory expansion board. 
Remove all SIMMs from the memory expansion board and return them to 
the customer. 

Install the Classic II logic board and rear housing provided in the upgrade 
kit. (The Classic II rear housing provides an opening for the sound input 
port.) Give the customer the microphone and accessory kit. 


The Macintosh Classic II requires 100 ns or faster SIMMs. If you remove 100 ns 
or faster 1 MB SIMMs from the Classic memory expansion board, you can 
install these SIMMs on the Classic II logic board in the two SIMM slots. Note 
that either you must install two SIMMs of like capacity in the SIMM slots, or 
you must leave both slots empty. For more information, refer to Macintosh 
Classic II and Performa 200 Memory Upgrade. 
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Battery Replacement 


A Warning [ff handled or discarded improperly, the lithium battery in the Macintosh 
Classic/Classic I/Performa 200 could explode. In addition, the battery cannot 
be recharged. Attempting to recharge the battery could cause a violent 
chemical reaction. 


Take the following precautions when you store, handle, or dispose of lithium batteries: 


¢ Inspect the integrity of battery wrappers and store the batteries in the 
same packaging, or in a similar closed, heavy plastic bag. 

e — Store batteries in a designated, well-marked area with limited access. 

¢ Do not allow battery leads or terminals to short-circuit. 

* Do not dispose of batteries in a fire or incinerator. They may explode. 

e — Lithium is water reactive. Dispose of lithium batteries as hazardous waste: 


Place the dead battery in the air-tight wrapper and packaging that came 
with the replacement battery. Mark the package DEAD and return it to 
Apple. However, if the battery is physically damaged (for example, 
leaking), do not return it to Apple; dispose of the battery according to 
your local hazardous waste ordinances. 


To replace a defective battery, 


Remove the logic board. 

Grasp the old battery and pull it from the battery holder (Figure 6). 
Orient the new battery so that the end marked “+-” matches the “+” on 
the logic board. Insert the battery into the battery holder. If the battery 
holder has a cover, replace the cover. 

Return the old battery to Apple as directed above. 


QW hr Re 


re 





Battery C&S 





Figure 6 Battery Replacement 
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Figure 1 Macintosh Portable Exploded View 
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Battery OV ACK rset iicareccouas danlontaatwaucadesedanndceteeieesldenavadhanohorteancneens 076-0376 


Battery CONMOCION cccietsacacectunden cea stedeansegeniad ec nadveeuseraesenran’ 805-0970 
BA GlYV COVEN x coxaasaacos iaceonsheuputet ian dapletaasenteendened Maanetateandceaae: 630-5723 
Battery: ISU ALON sisi iolcenstnc ct sts eneceted stances tdieeda.e Caabaaence eieneey: 865-0068 
Balteny FECMAlOGl sscizocuchaanntesunia\eniusdeaxtortivvwantonstonadtarasecnntedanuans 630-6386 
BOZE lis cvictuccssawanuaaavieecueaccdouiseny muceseuacebantanasenonectdun nace des ieanietetaxiaatandt 815-1113 
BOUONT CASO enctsers acess aces evyseeuscsciertaraatine sennsnvuians escent eeedennatremavinanmmads 630-5418 
CORMEr TOOL tszassoronescvadceded es dcak cts dd sup itacau sv atntuncavanieeas entene 865-0060 
PAU OO 8 iicacedeenSehoreane transl toreate ates atagusnmindesaaseetatoatay oom 865-0054 
KEYDOalG SAGE rciassucasvatereaswivmues anni gcems nents anqumredtucadsaeines 815-1093 
MOCO IY CAD sissoce scence: deateanvoueen tins ucedanicecpeeeeen wean teatecteacne tela 815-1111 
PIP TOA Gask@lsciicecite iz iosedeacuernow ene ihe taaleneren 805-0973 
COETEN YING COSC acres ia eset te seat peas ee wadvaen ee soateeecas eee 630-5574 
CAllyiNnG CaSe! SWAN escisccieu ccctitdncsednre uae oe at ecuctncneae seat 699-0508 
WOO AOS 1A ice sssna verescoraweszernnidearatasdsauareaseedsaceacateeaies orcdanetey see 699-0142 
Data modem 2400, internal, dOMESTIC................. cece eeeee sence eeeee essen eens 661-0468 
Floppy drive, 3.5”, 1.4 MB Apple SuperDrive ...............:ccceeeeeeeeeeeeees 661-0474 
Cable, Apple SuperDrive, internal ................::sssssssssesssseeeeseeees 590-0501 
Carrier, Apple SuperDrive ..............ccccccccccsecseneeseeeeeeeeeeeteeseeeeees 805-5050 
PIODDY DOZe lscttscustee ste tire teen neeesases co eceelee rates atecencee 815-1092 
FIOD DY RETAINED essence cutee esc ceweinccenecte boonies ceteasesaitatieleaneien 815-1110 
Packaging, 800K & Apple SuperDrive................ccceseeseeeeeeeeeees 602-0210 
Screw, Apple SuperDrive .............cccccssssssssssssesssssssseseeeceeeeeeeeees 844-0018 
Shield; Apple SuperDrive w.icc.cs. av cceccesceore en cece: 805-0961 
Display assembly (backlit & nonbacklit): 
CASE IAIN oie ecacunicersiisscaccckesigucccoassaertnace ee tecals nana navomdelac 630-5071 
GPNILEr DIVO! COV CN saccentccs cacctrcursiveuseiinaneascedaesaocvoneteetianac ae: 815-1108 
CIUTCN COV OR cc5 att ohnccaaecb tiesssassodisivecds er etvadesdetcnonenshsnu wenn qiaseas: 815-1098 
CIULCHT MOC AMISIN sous suo tisi aber bavecsteasaids valuioreicadvssiausecbewncs 699-5070 
CIUICM LAIN GL csasceavasaesiranevcvasvecnenneccteorctacsuienteduatdersedanmusaesaens 815-1109 
Display Cable (DaCKlit) ...............cccccccessseeessseeeeeeeeeeeeseeesseeeeeeeeees 630-6280 
Display Cable (NONDACKIit) ................c cece ceceeeeeeeeeeeeeeeeeeeeeeeneneeeas 590-0502 
Display housing assembly (backlit) ................cecececsssssseeeeeeeeeees 652-0605 
Display housing assembly (nONDACKIit) ......... ee eeeeeeeeeeeeeeeees 652-0604 
Inverter PGA BACKIIt) scscsesxsectesectsossdsveteesuareastacsabactavanieecatncecens 699-0515 
WGNGEY, SONIA artes close aos ee Ses cea acexeeetn eee ecteececeas 805-1120 
ECD display (DACKIMt): ciciciiakvisauenli eats aansladiiascvetenddetiaadeneees 661-0647 
LCD display (NONDACKIit) ...........eeeeeeeeeeeeeeeseaeeesseeeeeeeeneeaeees 661-0473 
MDA; 3.9 54 OB, SCS lM issivosd iescatcens deca cdececenrenctscacdetearseemuarxee 661-0540 
Key bOard): QMTWRNQ IM sce cetessiaaaasntteteedscecn cctdbavacsadeeiusteviayaacsencansanets 661-1612 
BEUSM: KEVOO NO cs cuaitie utterd arte ieee aven Aa eaitatetintan B661-1612 
PRENCM KEV DOIG sccssciscs sds eeinsestecaeeensiidrencncadeedindataeeeuseceesty. F661-1612 
French Canadian Keyboard ...........cccccseessseseeeeececeeeeeseeeeeeeeeees C661-1612 
GEREN KEV IDO ANG 3 sets uxvnvaes doudeedeenatespenieudeodaeveunenauneaneiee D661-1612 
Italian KEY DO AIG starch ce tianceainadis bossa blue eusuiaedstadantve. T661-1612 
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SPAMS KOVDOAA siasdeesivcedscnacdedstvaedivnapecsdcaisedenbenteontadevenecedien E661-1612 


SWOGISH KO V DOAN Ci iscscns daduicssacciee waiivederartadeadeae an ivenseraneounetenes S661-1612 
KOVOO Ary ONG Al :cccssciuiccicevevscnndgevinsseasvecsdenqasive nedtuacnecedeasluwantstbienteee 661-0476 
BFtISH: KEY DOAN i iaisissececsstiueacertaiseniceascahaeewesapteaandacdonidaen nanan B661-0476 
French KEyDOaId seic5 lens etaceeetadacsca hich te ai aka tien F661-0476 
French Canadian keyboard ..............ccccccceceseseeeeeeeeeeseeeesesenees C661-0476 
German Keyboard ............ccceccccceeccececcceecceeseeseeeeseeeeeeeesesesseenss D661-0476 
Italian KEYDOAIC ............ccccccccesseceececeeseececceesseeeesseaaseeesessaasass T661-0476 
SDANISI- KEVDOAIG fara oenaetadenhcetiecodendcere cudnt aecatern tbe eales E661-0476 
SWOCISN KEV DOAN oasis iijcdones cere eeverstesaadaatteamuatmceeede S661-0476 
Keyboard parts: 
IWOVOOAIO COV EM. cencst ace setae caseastreaeveeapunsunsavanaaeiedtennes 815-1059 
KEY CAD SOL oxy asem: desaete a castuniaipanadsetsatictbontbedeieeenenacantsetesaaentiated 658-7136 
Keyswitch set (10/pk), original keyboard...............cccccceeseseeeeees 076-0226 
Keyswitch set (10/pk), ADB keyboard, ivory plunger .............. 076-0387 
LOCKING KEVSWINCH s icsccseseciapevncrtestsncesentaed acta atesueuincdaveoutheoubece 815-1132 
Keyboard/trackball Cable ..............ccccccccsssssssseseeecceeeeeceaeeaeeeeeeeeeeeeenes 590-0507 
bOGIC DOarG, Static HAM ics. cs iene shcereectneseadcs aves Saiadeaseteleocebancenslasets 661-0470 
Logic board, pseudostatic RAM ...............cc:cccceccnesseeeceeceeeeeeeeeesaeesees 661-1610 
MOdeOV RIG ASK Cl soci icles saishanninesemargsersadtnatiaechesaatialwdedentaese 805-0976 
MOUSe; TOW DOWER + tecicven cs dadsanca eanedaveosd ansatunwudeiatecranensusenuiaoaavanmmaaanaals 661-0585 
Mouse ball (21.9 MIM)............cccccccccesesssecececeeeseeceeseeeenseesereaeaeees 699-8038 
Numeric keypad, lightweight ..................ccccccccccsseceeseeseeeeceeesseeesenenes 661-1611 
Numeric keypad, intl. PA Version................cccccsecceseeeeeeeeeeees PA661-1611 
Numeric keypad, intl. Z VErSiONn...............cccccccccecssssececeeeeneeeees 2661-1611 
Numeric keypad, Original ..................cccccccesssececeeeeessececeeseeeeeeessueeseees 661-0477 
Numeric keypad, intl. PA VersiOn..............ccccccssseceeseseeseeeeees PA661-0477 
Numeric keypad, intl. Z VErSiON................ccsscccceceeeeeeseereneneeses 2661-0477 
Power adapter/CharQer............cccccccceccccecececeeceeeeseceseseeesereesenseeuseeeenss 699-0505 
Power adapter/charger, UK ............cccccccccscscseeeeeeeeeeeeeeeeeeeaeees B699-0505 
Power adapter/charger, Japan..............cccccccssssseeceseeeeeeeeeeees JA699-0505 
Power adapter/charger, AuStralia .............:cccccccssssssesseeseeeeeees X699-0505 
Power adapter/charger, Europe, 220 V...........ccccccccceeeeeeeeeeees Z699-0505 
RAM card, pseudostatic, 1 MB................ccccccccceceessssseseeeeeeesceeseeeenens 661-0614 
RAM card, pseudostatic, 3 MB.............c:cccccscecceceessssecseseeeneeeessssnenees 661-0613 
RAN Card; Statice. 1 MB i. 2.2 eieieitdci ll ranaaisees 661-0480 
PROAN- COV OM esienceacspccnc sete sdoscatcaaanen secu uke yencaseaua ye ane Miangeacaweones 630-5687 
DS Ne aise aaa cee sinesein-toetusniadsinee ve Gaucuse an cuctscaspuicaneuauaacabrta aeaaeanbumeea nates 600-0406 
SubframMe ASSOMDIY.............ssccccccccsssseesscecesessssceesseseesensssesesesssseaeaees 630-5684 
Telephone: cable; S | iciietsieilccisvicciantdecndananaincosen duvet eauaaeidietavics 590-0590 
TACKD AN ASSEIMDIY 2.5.x: cccncesticayaacacantynnnisian veasassvacdanies feeeesawsaanbenes 661-0475 
TT FAGIC Delle aise ded loraltaat ve era cece reuratnatio, Wea lata be teal A Aeiidahaayearennts 815-1133 
TE FACHK DAU ROTAING Msi ccethiecatcaghartacessanthalectdoe suasedciautesdacyenisenantens 815-1134 
Wire harness aSSeMbly ................cccccccssseeececsccsseeercccceeesescessnasuesevenss 600-0425 
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Specifications 


Processor 





Disk Storage 


1/O Interfaces 


Motorola 68HCO00; 16-bit CMOS microprocessor; 32-bit internal 
registers; 24-bit address bus; 16-bit data bus; 15.6672 MHz 








RAM: 1 MB using thirty-two 32K by 8-bit static RAM chips; 100 ns 
access time; expandable with optional RAM expansion card 
(addressing supports up to 9 MB) 

ROM: 256K using 128K by 8-bit devices; 150 ns access time; 
addressing supports up to 4 MB 

PRAM: 128K bytes 

VRAM: 32K of static video display memory 


Floppy drive: Internal 1.4 MB floppy drive 
Hard drive: Internal 40 MB hard drive (optional on original Portable) 


Disk interface: Apple SWIM chip; MFM/GCR modes; supports 
Macintosh 800K Disk Drive, Apple 3.5" Drive, Apple SuperDrive, 
and Apple Hard Disk 20 

Video-out port: Supports the connection of external video devices 

SCSI port: 7.5 MB/sec transfer rate; supports a maximum of eight 
devices (computer is always device 7; optional internal SCSI hard 
drive is device 0) 

ADB: Low-speed serial interface; supports optional low-power mouse 





1/O Devices 








Keyboard: ADB interface; US, British, French Canadian, Japanese, 
German, Spanish, French, Swedish, and Italian versions available 

Trackball: ADB interface 

Mouse: Low-power version of ADB mouse; opto-mechanical type; 
ADB interface 

Numeric keypad (optional): 18 keys; ADB interface; US, Pacific, and 
European versions available 





Sound and 
Video 


Electrical 





Physical 


Macintosh Comp 








Video display: 10-in. (diagonal) screen; reflective, active matrix, liquid 
crystal, flat-panel display; 640 by 400 pixels; 75 dpi; .28 mm dot 
size; .33 mm dot pitch; 80% active area; variable tilt; contrast is 
software adjustable to one of 32 levels 

Sound generator: One or four-voice mono (one or two in stereo) with 
4-bit digital/analog conversion, using 22-kKHz sampling rate; 
filtered by two Sony sound chips 








Main battery: Sealed lead acid; 6.5 V; maximum of 10 hours 

Backup battery: 9 V transistor 

Power adapter: 85-270 VAC input voltage, RMS (100-240 nominal); 
48-62 Hz (50/60 nominal); 7.0—7.6 V output voltage (7.5 
nominal); 5 milliamps—2.0 A (1.5 nominal); versions available for 
US, Japan, United Kingdom, Australia, and Europe 

Battery recharger (optional): 7.5 VAC input voltage; 6.5 VDC output 


Height: 11 in. (279.4 mm) 

Width: 15.25 in. (387.35 mm) 

Depth: 14.83 in. (865.25 mm) 

Weight (with battery): 13.75 Ib. (6.25 kg) without hard drive; 15.75 Ib. 
(7.16 kg) with hard drive 
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Battery Problems 


Note 


Note 
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Introduction 


Before trying other troubleshooting aids, determine whether the Portable is 
receiving enough power. Perform the battery troubleshooting procedure 
below. 


If the procedure does not resolve the problem, continue troubleshooting by 
starting up the system and listening for the diagnostic error chords. The 
chords indicate major problems with the logic board or battery. To identify 
remaining problems, run MacTest (if the system will boot) or AppleCAT (if the 
system will not boot). MacTest and AppleCAT perform identical tests. 


MacTest Portable does not run on Portables with pseudostatic RAM logic 
boards. 


If the system doesn’t function properly or boot after you run the tests, refer to 
the "Symptom/Cure Chart" later in this section. If the symptom is not listed or 
is not clearly defined, refer to "Troubleshooting Flowchart." This flowchart 
provides step-by-step procedures for troubleshooting the complete Portable 
system. 


Battery Basics 


The power adapter by itself cannot provide enough power to operate the 
Macintosh Portable if the battery is not adequately charged. 


Switch Reset 
Switch Lock 
Switch 





Figure 2 Resetting the Power Manager 


Macintosh Portable 





1. Connect the power adapter and check the battery level. Even with the 
power adapter connected, the Portable battery must be more than 25% 
charged to operate properly. 

2. Make sure the battery cover is completely closed. The Portable will not 

operate unless the battery cover is closed. 

Press any key—you may merely have forgotten to wake the Portable up! 

As a last resort, reset the power manager. 

e Unlock the interrupt and reset switches (see Figure 2). 

e Simultaneously press and hold the reset and interrupt switches, and 
then release both of them. 

e — Again, wake up the Portable by pressing any key. 


eae 
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Troubleshooting Flowchart 





START 






Reset power 
manager. 







Turn on system without 
startup disk (press any key 
except <Caps Lock>). 







Do 
startup tones 


1. Replace keyboard. 
2. Replace keyboard cable. 


No 
















sound? 3. Replace logic board. 
Yes Yes 
1. Replace speaker. (Go to Start ) 
2. Replace logic board. 
Is No 
Startup tone Replace logic board. > 
normal? 











Yes 








1. Verfiy that display 
cable is connected. 

2. Replace LCD display. 

3. Replace display cable. 

4. Replace logic board. 







Is gray 
pattern 
displayed? 








Troubleshooting Flowchart 
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disk icon 

with question 
mark 

displayed? 







Yes 
Insert System Tools 
in floppy drive. 


Does 
desktop 
appear? 
















No 1. Replace keyboard. 
2. Replace keyboard cable. 


you hear 
sounds from 
disk drive? 


No 








3. Replace logic board. 






Yes Yes 


1. Use known-good startup disk. 
2. Replace disk drive. 

3. Replace disk drive cable. 

4. Replace logic board. 












Do 
trackball and 
button function 
correctly? 


1. Reset power manager. 
2. Replace trackball. 

3. Replace trackball cable. 
4. Replace logic board. 







Yes 


Troubleshooting Flowchart 
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Symptom/Cure Chart 


Power Problems 


Screen is blank; 
computer not 
responding 


After main battery 
removal, some 
Control Panel 
settings are different 


Power adapter is 
plugged in and 
connected, but 
battery DA doesn't 
indicate charger is 
connected 


A low-power 
warning displays 
soon after startup 


Battery needs 
recharging after 
computer is unused 
for 4 or more days 


Video Problems 


Some pixels never 
come on (blacken); 
no pattern 


Some pixels are 
always black; no 
pattern 


A row of pixels 
never blackens 
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Solutions 


1. 


eNO) 


If computer is new, verify that plastic sheet has been 
removed from between battery and contacts. 

Reset power manager. 

Connect power adapter and try computer again in 3 or 4 
minutes. 

Try known-good, charged main battery. If computer now 
works, replace main battery. 

Verify that keyboard cable is securely connected at both ends. 
Replace keyboard. 

Replace keyboard cable. 

Replace logic board. 


lf battery cover was replaced when main battery was 
removed, power to computer was interrupted and different 
settings are normal. Restore contents of Control Panel. 
Replace backup battery. 


Verify that charger is connected properly. 

Try different main battery. If battery now charges, replace 
main battery. 

Replace power adapter. 

Replace logic board. 


Battery needs recharging. Attach power adapter. 

Make sure peripherals being used display low-power icon. 
Reduce use of floppy or hard disk, modem, sound, or other 
power-consuming devices, or connect power adapter. 


If System is 6.0.4 and AppleTalk® is active, using Shutdown 
command allows serial communications controller (SCC) to 
draw excess current. To prevent this, select Sleep from 
Special menu or deactivate AppleTalk using Chooser prior 
to shutdown. Install System 6.0.5 or later. 


Solutions 


kh 


Maximum number of five permanently off pixels (voids) is 
considered acceptable. If display contains six or more voids, 
replace LCD display. 


If any pixel remains on constantly, replace LCD display. 


Replace LCD display. 
Replace display cable. 
Replace logic board. 


Macintosh Portable 


A row of pixels 
is always black 
(black streaks) 


No display, but 
computer appears 
to be operating 
correctly 


Display looks 
blurred 


Display is too dark 
(nonbacklit display) 


Display is too light 
(nonbacklit display) 


Backlight level 
can't be changed 


Backlight doesn't 
operate 


Floppy Drive 
Problems 


Audio and video 
present, but internal 
drive doesn't 
operate 


Disk ejects while 
booting; display 
shows Mac icon 
with blinking “X” 
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aPwhr 


Replace LCD display. 
Replace display cable. 
Replace logic board. 


Verify that display cable is securely connected. 
Replace LCD display. 

Replace display cable. 

Replace logic board. 


Adjust angle of display. 
Adjust screen contrast setting using Control Panel. 


Not enough light is available. Locate computer closer to direct 
light or move light source closer to computer. 

Adjust screen contrast setting using Control Panel. 

Replace LCD display. 

Replace logic board. 


Adjust angle of display. 
Adjust screen contrast setting using Control Panel. 
Replace LCD display. 


Verify that version 1.3 of Portable CDEV is present. Earlier 
versions do not support backlight feature. (To check version 
of CDEV, select file named Portable in System Folder and 
select Get Info from File menu.) 


Verify that version 1.3 of Portable CDEV is present. Earlier 
versions do not support backlight feature. (To check version 
of CDEV, select file named Portable in System Folder and 
select Get Info from File menu.) 

Check inverter PCA connections. 

Replace inverter PCA. 

Replace LCD display. 

Replace logic board. 


Solutions 


Mine ide he 


= 


Try different floppy disk. 
Replace floppy drive. 
Replace floppy drive cable. 
Replace logic board. 


Try known-good system disk. 
Replace floppy drive. 
Replace floppy drive cable. 
Replace logic board. 
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Disk initialization 
fails 


Disk doesn't eject 


Hard Drive Problems 


Internal hard drive 
doesn't operate 


Peripheral Problems 


After you connect 
external SCSI 
device, computer 
no longer boots 


Cursor doesn't 
move when you 
use trackball 


Cursor doesn't 
move when you 
use mouse 


Cursor intermittently 
doesn't move or 
moves erratically 


Device connected 


to modem port 
doesn’t work 
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cata 


Verify that Apple-certified media are being used. 
Try different disk. 

Replace floppy drive. 

Replace logic board. 


Shut down computer, press and hold down trackball or mouse 
button, and switch on computer. 

Eject disk manually by pushing opened paper clip into bottom 
case hole located near floppy drive. 

Replace floppy drive. 

Replace floppy drive cable. 

Replace logic board. 


Solutions 


1. 


2. 


3. 
4. 


Verify that external SCSI devices are switched on and hard 
drive cable is securely connected. 

Use HD SC Setup to see if drive is visible. If it is, reinitialize 
drive. 

Replace hard drive. 

Replace logic board. 


Solutions 


PONS 


ely 


Turn on external SCSI device before starting up computer. 
Verify that proper cable termination is provided. 

Verify that no two SCSI devices have same device address. 
Replace logic board. 


Reset power manager. 

Check cable connections between trackball and logic board. 
Replace trackball cable. 

Replace trackball. 

Replace logic board. 


Check mouse connection to ADB port. 
Reset power manager. 

Clean mouse ball and inside mouse case 
Replace mouse. 

Replace logic board. 


Clean trackball ball and internal rollers. 


Replace trackball. 


Verify that External Modem is selected in Portable CDEV. 
If using System 6.0.4, upgrade to 6.0.5 or later. 
Replace logic board. 
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Cursor moves, but 


clicking button 


If trackball button is not working, replace trackball cable. If 
mouse button is not working, replace mouse. 


has no effect 2. Replace trackball. 
3. Replace logic board. 
No response to 1. If screen is blank and you are trying to bring computer out of 
any key on system sleep, try resetting power manager. 
keyboard 2. Check keyboard connection to logic board. 
3. Replace keyboard. 
4. Replace logic board. 
Known-good 1. Make sure System 6.0.5 or later is being used. 
ImageWriter, 2. Make sure Chooser is set correctly. 
ImageWriter Il, or 3. Replace printer cable. 
ImageWriter LQ 4. Replace logic board. 
doesn't print 
Known-good 1. Make sure System 6.0.5 or later is being used. 
LaserWriter 2. Make sure Chooser is set correctly. 
doesn't print 3. Try another printer. If that printer works, computer is OK. 
Refer to Networks section in Service Source or to LaserWriter 
Printers Service Guide. 
4. Replace logic board. 


Serial devices are 
unrecognized or 


lf System 6.0.4 is being used, be sure Macintosh Portable 
INIT 1.0 is installed in System Folder. 


garbage is transmitted 2. 
and/or received 


Upgrade to System 6.0.5 or later. 


When using external — 
modem: After exiting 
communication 

program and putting 
Portable to sleep three 

or four times, computer 
locks up when coming 
out of system sleep 


lf System 6.0.4 is being used, upgrade to System 6.0.5 or 
later. 


Internal Modem 


Problems Solutions 


Internal modem 1. 
options don't appear 
in Portable CDEV 
when modem is 
installed 


Try removing and reseating card. 
2. Replace modem card. 
3. Replace logic board. 


Modem interferes 1. 
with system sound 


Replace modem card. 
2. Replace logic board. 
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Modem doesn't 
respond properly 
to AT command 
set instructions 


Modem doesn't 
respond to incoming 
call 


Modem has no 
sound output 


Miscellaneous 
Problems 


Screen goes blank 
and computer shuts 
down every few 
minutes 


Some applications 
seem to run slower 
after running for a 
few seconds 


Hard drive is slow to 
respond or screen 
goes blank too often 


No sound from 
speaker 


Screen suddenly 
goes blank 
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Check baud rate and data format settings to ensure 
compatibility with Portable Data Modem 2400 and remote 
modem. 


2. Replace modem card. 

1. If system does not respond to incoming call during sleep 
mode, verify that When Phone Rings option in Automatic 
Wake-Up section of Portable CDEV is selected. 

2. Replace modem card. 

3. Replace logic board. 

— Replace modem card. 

Solutions 

— Computer is going into system sleep to conserve battery 
power. Adjust sleep delays in Control Panel or connect power 
adapter. 

— Computer is switching to system rest. To disable system rest, 
open Control Panel, hold down <Option> key, and click 
Minutes Until Automatic Sleep. When dialog box appears, 
click Don’t Rest. 

— The computer is powering down hard drive or going into 
system sleep to conserve battery power. Adjust sleep delays 
in Control Panel or connect power adapter. 

1. Verify that volume setting in Control Panel is 1 or above. 

2. Check speaker connection to logic board. 

3. Replace speaker. 

4. Replace logic board. 


Computer has gone into system sleep to conserve battery 
power. 
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Memory Upgrade 


installation Procedure 


1. 


A Caution 


Place the Macintosh Portable on a grounded workstation mat and put on 
your grounding wriststrap. 

Unplug the power adapter, and remove the rear cover and main battery. 
Replace the main battery cover. 


The 1 MB static RAM and the 1 MB and 3 MB pseudostatic RAM 
expansion cards are not interchangeable. Never install a static 
RAM card (unkeyed) on a pseudostatic logic board (keyed 
connector). 


Locate the RAM expansion connector (Figure 3-D). If the connector is 
not keyed, you must install a static RAM expansion card (Figures 3-A). If 
the connector is keyed, you must install a pseudostatic RAM expansion 
card (Figures 3-B and 3-C). 

Position the static (not keyed) or pseudostatic (keyed) expansion card 
over the connector and plug in the card (see Figure 3-D). 

Remove the battery cover and replace the main battery. 

Replace the battery cover and the rear cover. 





3 MB Pseudostatic RAM 


Figure 3 Static or Pseudostatic RAM Cards 


Macintosh Computers, Vol. 1 127 





Troubleshooting the Memory Upgrade 


1. Turn on the computer by pressing any key except <Caps Lock>. 
2. Pull down the Apple menu and select About the Finder. 


3. Check that the amount of RAM indicated is 2048K (1 MB card) or 4096K 
(3 MB card). If the amount of RAM is not correct: 
¢ — Check that the correct card (static or pseudostatic) is installed. 
e — If the card is correct but the amount of RAM is not, replace the card. 


e — If the amount of RAM indicated is still not correct, replace the logic 
board. 
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Portable Data Modems 


Installation and Verification Procedure 


The following procedure covers the installation and verification of the internal, 
Macintosh Portable Data Modem 2400 and the International XP 2400. 


1. Unplug the power adapter, and remove the rear cover and main battery. 

2. Remove the modem cap by pushing it through the rear of the computer. 

3. Install the modem card in the modem connector. Make sure the modem 
card is on the right side of the modem gasket. 

4. Replace the main battery, battery cover, and rear cover, and turn on the 
computer. 

5. Use ModemTest to verify that the computer and modem are 
communicating, and use AppleLink® to verify operation of the modem 
with the telephone network. 






Control Panel 

















Screen 
Contrast 


Minutes Until Automatic Sleep 





System 


Hard Disk 


[ ] Stay awake when plugged in 


Tl Changes to RAM disk 
size will take effect 
when you restart. 


RAM Disk Size: 

co Internal 
Modem 

O ra External 
Modem 


Figure 4 Modem Installation Control Panel 





Automatic Wake-up 






00:00:00 
OOOO AM PM 


os [| When Phone Rings 
eee 











The logic board for the original Macintosh Portable (with static RAM) and the 
logic board for the new Portable (with pseudostatic RAM) are not 
interchangeable. The pseudostatic logic board has eight soldered RAM chips; 
the logic board with static RAM has thirty-two soldered chips. 
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Logic Board Diagrams 


Apple Sony Video 
CPU SCSI 68HCO00 SWIM Sound’ Sound _ ASIC 
GLU Chip Chips 


et 
















































1 MB = 
Static = 
RAM = 
Power 
Supply 
Hybrid 
System MISC Keyboard Power Video 
ROMs SCC GLU Processor VIA Manager RAM 
Figure 5 Logic Board Components 
Modem ROM RAM _ Processor-Direct Slot 
DIP Switch 
or Jumper 
Input 
Device 
Reset —_ 
Interrupt 





Power Display Upper SCSI Speaker Lower _ Input 
Connector Floppy Floppy Device 


Figure 6 Internal Connectors and Switches 
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Figure 1 Macintosh PowérBook 100 Exploded View 
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Backup. Dattely GOOF ach iccsetccssececisivnalrereciiteeteeeeeetennns 949-0336 
BattOny With CaS © cacysisctnad qatnared te Araletsneseectocteal aeechgiarentandaaaens 661-0782 
BAUlely CASE setae iteites per ensbsncesasugeesevasaunaepisrouipimacee euxieeceae anaes 076-0782 
Bottom NOUSING ASSEMDIY..............:cccccecccceeceenseeeeeeeeeeeeeeeauaneeeeteeeeees 076-0410 
Batteny COMLAGCE ccaarnvsgieveaapitadceaenees la oecerexehenatieadevecieaapnacaseeneeees 948-0148 
ELONt 1OOl. TUDD OM sxctase ounce decegeceecconsccuchauadeue, sieueo ines evesenacseatesnees 956-0039 
Insulator, DOttOM ASSEMDIy ............ccccccceeeeeeeeeeeeeeeeeneeeeeneneeeeeeeees 949-0354 
Screw cover, DOttOM COVE ............cc eee eceetercerteeeeeeeeeereeeeeeeeseeeenees 956-0030 
Shield, BOOM: aSSEMDIY secicsecseaecach hice haces elena vdeueateewss 948-0150 
Brightness/contrast DOI .............ccccceeeeeeeeeeeeeeeeeneeeeeeeeenaeeeeeeeeenenens 981-0017 
Brightness/contrast Cable ................ceeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeuneeas 936-0060 
Brightness/contrast KNOD ............... eee seeeeeeeereeeeeeeeeeeeeeeneeeeseeseenenes 956-0029 
Insulator, brightnNeSs/CONtraSt............ cece eeeeeeeeeeeeeeeeeeeeeeneeneees 949-0384 
Elevation foot assembly (two feet, four pieCeS) ...........::: sess 076-0411 
DAUGHTON OO SIG iiss css ceecs aia eee ded ane eneskoretedenescacaced betutensoenantpaeduaats 661-0674 
DISDIAY DZ Olice sa eacdecrdivieay usc v tues vets tenisi acetates eeeumeecsnsscted ni aneate 076-0416 
DISDIAY MOUSING sectsivndovsncatacsdaeccuetacacs duc ueieuiataivnas seas devermendeeciidens 949-0333 
FSS PING GISD AY scwcd Svc victeccwnscee sec enea haters apteneorratieesk cia Geen ences 661-0675 
Shield, bezel ............... Gapanaaaecesanhdemedaectidt cd davis itaucaagieaaturnaniaein 949-0366 
Fax/data modem, 2400 (U.S.) ........:.ccssscececeeeeseneeeceseeeeeeeeseeeeaaaeeeeees 661-1621 
Modem COMNECION COVER inzch:cccccc2e veanehhcetssceerevasetisecvceeceoteestacenes: 949-0337 
MOOI SINGING visciicce cave casteenitetecetecroneateacars sdcoeeoaatenetnae tena 949-0364 
US: telepnone Cable sc svecsedecens oct are ete dencess 590-0590 
Floppy drive 
1.4 MB floppy drive mechanism, 19 MM.............ceeeeeeeeeeeeeeeeeeees 661-1651 
CAS TO KID Gs ceces scsi eheey anu wesc ceaphcetetendees ce eas adeenane 821-0655 
Cable, HDI-20, drive-to-CPU ............. cece cccceeeeeecceeeenssseeeeeeeeeeneeees 590-0719 
Gable interface DOarG s.csiiisiilvcdsdletetee cseceti oenucg Bact enwtaei cates 699-0479 
Case bottom, external floppy rive ..............cccccceeeeeeeeeeeeeeeeeeneeees 603-5121 
Case top, external floppy rive ........ccecseeeeeeeeeeeeeeeeeeeaeeeeeeees 603-5120 
Door, external floppy OLIVE ............cccceeeeeceeceeeeeeeeeeeaenneteeeeeeneenerens 603-5010 
Door retainer pins, external floppy Orive ........... ce eeeeeeeeeeeeeeeeees 603-5011 
Label, product ID, external floppy drive 0.0.0... ee eeeeeeeenes 922-1106 
Service packaging, 19 MM rive......... cee eeeeeceeeeecereceeeeeteteeeeeeeeeees 602-0308 
FUSE, SFy A OKONOR TO) niccstatoscatesies titoecvnensaxientvivnieesaanpaatiapemivunseustatouns 922-0015 
PDA 20s COMB TID I-OO aati kesicece eectiieeg ieee cientmeneincnins 661-1622 
ADA 2 3) 40! MB DESO cfc unadeaseanstniesaeucsonshcsctereeteeaaarae 661-1632 
HDA; 2.5 240 MB) HDI S0 ia csenzscss sconces caraccciaicissacvise asus eaammenaridauads 661-1644 
HDA flex cable (With Shield) ...........ccccccccccccceeeeeeeeeeeeeeeeeeeeeeeettenees 076-0445 
FDA Mounting DraCkGts scx ccceiecnievassncccantee ncdeisd ausivnanenenvaentes 948-0149 
HDA mounting bracket (for 40 MB drive) ............eeeeeeeeeeeeereeeeees 948-0157 
HDA mounting bracket (for P/N 661-1632)... eee 948-0002 
FESO: SCSISystem Cable viicsscese vis eet erase ee hainnns 590-0717 
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HDI-30 SCSI drive adapter Cable .............. cc ceeecesceeeseeeeeeeeeenes 590-0718 


Service packaging, HDA, 2.5" ives ..............::::::sseeeeeeeeeeeeeeeeees 602-0307 
IPE RCONNECE DO AIG wes2nncsoned.cecucuicuuniy peciacinanesaspatid anew eutne ee: 981-0016 
Interconnect cable and speaker assembly ...............ccc:seseeeeeeeees 076-0415 
WIVEMEE DOAN) sosc.<iatancel.UvreannesiacontceteandSeensaamainnaasmetadiMivatannusaeatauadies 982-0105 
INnSUIaTOR INVONER seocew asst ehh eo vestcousbannmauaiaendntaioaeieaacuetadian. 949-0377 
PROVO AC reais niceee ait, teen Sekcecds shai denen idcceontaeuseninre taunt aseraroareinauniaeaa tae, 661-0713 
Memory expansion kit, 2 MB PSRAM...............ccccccccsssssseseeeeeeeeeeeees 661-0715 
Memory expansion kit, 4 MB PSRAM...............cccceecssseseseeeeeeeeeeeeeees 661-0714 
WIGS IO ORG acca suce athe tec icuee aaa adenattidtideaeetdessicncuak es Sedo asad wince tens 661-0673 
MOuSe, IOW-POWET.............ccssccccsseccenscceoeeseceseceeseceuaueeesseuceseueceuauaes 661-0585 
Ferrite bead, IOW-DOWEFr MOUSE ............cceeccececceeeeseeeeeeseeeeeeeeeeaees 612-5019 
Mouse ball (21.9 mm diameter) ...............cccccceccssesssseeeeeeeeeeeeenanes 699-8038 
Retainer, ADB mouse ball (88 mm diameter) ....................::0000 076-0231 
Palin FESUASSEMDIY i ides scacececsewdcccuse sisson saess seer aatvaandaeea eines 076-0414 
POWGl: AC OQDUGN ss iia vie vans toh dacousaianniaceatunsdaces & aaaeossowanaaieecnee anaes 922-0043 
Rear CONne ctor Panel COVEL.........cccccccscssssssseecececeseesceesenseeeseeseeseneees 076-0412 
Rubber foot (with peel-and-stick adhesive back)................:ccccceee 956-0039 
Screw kit (includes display assembly Screws) ..............ccccccceeeeeeeeees 076-0557 
MOD COV GC ois silat care a cat tla hn ena cesee Sea seneae aeawan iam Moditaue ean ac oe sees 076-0413 
Clutch assembly, international ...................::::00:0s0sesseeseeeeeeeeeeeeees 076-0559 
OV Sie NGO eget iG teks ne ce paer cm tatanee tan ad sad ecusiecereeseseanaeate 949-0352 
Cover, interconnect Cables .............cceeceeeecceeecceeecccesccececeeceececaess 949-0338 
SUIATOR COMLACEH sates cancares chasis den iaseccednsanaeasanamnsreaetatstoataeianiaad: 949-0378 
PIAS GG 22 oe ccache xia rrcrwsonapaainceadeit oxantetct sauincunncestianmaasteuaianae 949-0353 
Trackball ASSEMDIy ...............ccseessssseseeeeecceseesecesssseeeeeceusessuueeeuseeseess 661-0676 
WACK: Ballet shaseea te eaessior iatnce cccavcncinseyentntaieacsatass anc tiaup iene annie 949-0335 
Trackball retainer ring ............ccccccccescecssesssseeeeeeeeeeeeeeueeeeseeceeneueess 949-0334 


Macintosh PowerBook 100 





Specifications 


Processor Motorola 68000, 16 MHz microprocessor 
Addressing: 32-bit internal registers; 24-bit address bus; and 16-bit 
data bus 

















Memory RAM: 2 MB of 100 ns pseudostatic RAM, expandable to 8 MB 
ROM: 256K (two 128 by 8-bit devices); 150 ns access time; 
addressing supports up to 4 MB 
PRAM: 128 bytes of system parameter memory 
VRAM: 32K of pseudostatic video display memory 
Clock/calendar: Custom chip with long-life lithium battery 








Disk Storage Floppy drive (optional): External Macintosh HDI-20 1.4 MB drive; 
4.5 W startup power; 1.25 W random operation; 50 mW idle 

20 MB hard drive: Apple SCSI interface; 2.5 in. mechanism; 23 
msec average access time (max.); 5 W startup power; 2.7 W 
random operation 

40 MB hard drive: Apple SCSI interface; 2.5 in. mechanism; 
<19 msec average access time (max.); 5 W startup power; 
2.25—-2.5 W random operation; 1.3-1.5 W idle 











1/O Interfaces Serial: Two RS-422 serial ports, one external and one internal; 
230.4 Kbaud minimum; asynchronous, synchronous, and 
AppleTalk protocols supported; internal connector supports 
Macintosh PowerBook Fax/Data modem 

ADB: One ADB port; low-speed serial interface 

SCSI: HDI-30 SCSI port with 7.5 MB/sec. transfer rate; supports 
max. of five devices (computer is device 3; SCSI hard drive is 
device 0) 

Sound: One sound-output port for external audio amplifier 

Floppy drive: HDI-20 floppy drive port for external 1.4 MB drive 








I/O Devices Keyboard: Built-in, ADB interface keyboard 

Trackball: Dual-button trackball; 25 mm diameter; ADB interface 

Mouse (optional): Low-power, ADB interface mouse 

Floppy drive (optional): External Macintosh HDI-20, 1.4 MB floppy 
drive 








Sound and Video display: 9-in. (22.9 cm) diagonal screen; flat panel, film- 

Video compensated supertwist nematic (FSTN) backlit display; 640 by 
400 pixels; 75 dpi 

Sound: Apple Sound Chip; one- or four-voice mono (one or two 
voices in stereo) with 4-bit digital to analog conversion using 22 
KHz sampling rate 
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Electrical Line voltage: 110-220 V 

Frequency: 50-60 Hz 

Power adapter: 85-270 VAC input voltage (100/240 nominal); 
48-62 Hz (50/60 nominal); 7.0—7.6 V output voltage (7.5 
nominal); 5 mA—2 A (1.5 nominal) 

ADB power requirements: Maximum current draw for all ADB 
devices is 50 mA (max. of three devices recommended) 





Main battery: Sealed lead acid battery (7 V); 2.5 hr. capacity 
Backup batteries: Three 3.5 V lithium cells; industry standard 
CR-4230 batteries 





Physical Height: 1.8 in. (4.6 cm) 
Width: 11 in. (28 cm) 
Depth: 8.5 in. (22 cm) 
Weight: 5.1 Ib. (2.3 kg) 
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Troubleshooting—Introduction 


Before You Start 


Check the battery and power adapter. The parameter RAM battery does 
not support system RAM. Save RAM contents before removing the main 
battery. 

Check connections on internal and external cabling and on option cards. 
Use System 7.0.1 or later. 

Remove all option cards and disconnect external devices (printers, SCSI 
devices, additional ADB devices, and disk drives). 

Test the internal cables with a known-good system. 


Things to Remember 


When running the Hard Disk Test diagnostic to test the hard disk, 

operate the computer from the power adapter and do not select looping. 

Follow all electrostatic discharge precautions when working on the 

PowerBook 100. The computer is very sensitive to ESD. 

When you attach the power adapter to the computer but do not plug the 

computer into a power source, a low-power dialog box appears. 

The battery desk accessory is a general indicator of the battery charge 

level. Use a voltmeter to determine the actual charge. 

PowerBook computers do not provide termination power. Terminate 

SCSI devices following these guidelines: 

— If the computer has only one external SCSI device, add one 
terminator to that device. 

— If the computer has more than one external SCSI device, add one 
terminator to the first device and another terminator to the last 
device. 
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Battery Verification 


Note Save RAM contents before removing the main battery. Otherwise, RAM 
contents will be lost. 


1. 


A Warning 


Ye 


Disconnect the power adapter. 


Do not short the battery. The battery may become hot enough to 
burn you. 


Remove the main battery. 

Set the voltmeter range to 10 volts DC. 

Hold the positive probe of the voltmeter to the positive side of the 
battery and hold the negative probe to the negative side of the battery. 

If the battery falls below 5.7 volts, recharge the battery. If the battery will 
not recharge, replace it. 


Adapter Verification 


1. Plug the power adapter into the wall source. 
2. Set the voltmeter range to 10 volts DC. 
3. Hold the positive probe of the voltmeter to the inside of the adapter plug 
and hold the negative probe to the outside of the adapter plug. 
4. If the voltage is not between 7.5 and 7.9 volts, replace the adapter. 
Caution You cannot use a Macintosh Portable power adapter on a PowerBook 


computer, or vice versa. You will damage the computer if you try to 
use the power adapters interchangeably. 
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Troubleshooting Flowchart 


START 


~<€ 





Reset the power manager, 


and press any key to begin 
the startup sequence. 












Do the 
startup tones 
sound? 


No No | 1. Replace the keyboard. 
2. Replace the daughterboard. 


3. Replace the motherboard. 


Does any 
video 
appear? 










Yes Yes 


1. Replace the daughterboard. 
2. Replace the motherboard. 













Is the 
startup tone 
normal? 








1. If present, replace the 

RAM expansion card. 
2. Replace the daughterboard. 
3. Replace the motherboard. 


No | 4. Replace the motherboard. 
2. Replace the daughterboard. 



















the disk icon 
with the flashing 
question mark remain 
on the screen? 


Does 
the desktop 
appear? 





No 










Yes 
Yes 


. Reset parameter RAM. 

. Update the SCSI driver. 

. Reinstall System 7.01 or later. 
. Replace the hard drive. 

. Replace the hard drive cable. 
. Replace the motherboard. 

. Replace the daughterboard. 












Do the 
trackball and 
buttons function 
correctly? 


. Replace the power manager. 
. Replace the trackball. 

. Replace the motherboard. 

. Replace the daughterboard. 






Yes 


Macintosh Computers, Vol 1 141 





Symptom/Cure Chart 


Power Problems 


Screen is blank; 
computer doesn't 
respond 


After you change main 
battery, some Control 


Panel settings are 
different 


After you remove 

all power sources, 
some Control Panel 
settings are different 


AC adapter is 
plugged in and 
connected, but 
battery DA doesn't 
indicate charger 

is connected 


Low-power warning 
appears soon after 
computer starts 


Video Problems 


Screen suddenly 
goes blank 


Screen goes blank 
and computer shuts 
down every few 
minutes 


Pixel never 
comes on 


Pixel is always 
switched on 
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Solutions 

1. Verify that storage switch is in the on position. 

2. Reset computer. 

3. Connect AC adapter and restart computer in 3 to 4 minutes. 
4. Install known-good, charged main battery. If computer now 


Ot oO 


—_ 


naa ot 


o_o, 


works, replace main battery. 

Verify that keyboard cable is connected securely. 
Replace keyboard. 

Replace daughterboard. 

Replace motherboard. 


Replace backup batteries. 


This condition is normal. If you disconnect AC adapter and 
remove main and backup batteries, you remove all power to 
computer. Removing all power affects some Control Panel 
settings (such as time) in parameter RAM. 


Verify that AC adapter is connected properly. 

Try known-good main battery. If battery now charges, replace 
main battery. 

Verify adapter is good. 

Replace AC adapter. 

Replace motherboard. 


Battery needs recharging. Attach power adapter. 

Make sure peripherals display low-power icon. 

Extensive use of floppy or hard drives, modem, sound, 
backlight, or other power-consuming devices can produce 
low-power warning. Reduce use of these devices or connect 
AC adapter. 


Solutions 


Computer has gone into system sleep to conserve battery 
power. 


Computer is going into system sleep to conserve battery 
power. If computer is going into system sleep too often, 
adjust sleep delays in Control Panel or connect AC adapter. 


If more than five pixels do not come on, replace display. 


Replace display. 
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Row of pixels 
never comes on 


Partial or entire row 


of pixels is always on 


Very slight white 
line is always in 
middle of screen 


Display is very 
light or all white 


No display, but 
computer appears 
to operate correctly 


Display shows 
rainbow colors from 
extreme viewing 
angles 


Image is not 
uniform 


Display stopped 
working (or dimmed) 
but shows no 
problems now 


oOuPwN > 


oOaroaNn= 


OCR Oh a Ics 


$00" AO Ole GI > 


Replace interconnect cable. 
Replace display. 

Replace interconnect board. 
Replace daughterboard. 
Replace motherboard. 
Return computer to Apple. 


Replace interconnect cable 
Replace display. 

Replace interconnect board. 
Replace daughterboard. 
Replace motherboard. 
Return computer to Apple. 


This is normal for PowerBook 100 FSTN screen. 


Adjust screen contrast and brightness settings. 
Check interconnect cable connection to motherboard. 
Replace inverter board. 

Replace interconnect cable. 

Replace interconnect board. 

Replace display. 

Replace daughterboard. 

Replace motherboard. 

Return computer to Apple. 


Adjust screen contrast and brightness settings. 
Check interconnect cable connection to motherboard. 
Replace inverter board. 

Replace interconnect cable. 

Replace interconnect board. 

Replace display. 

Replace daughterboard. 

Replace motherboard. 

Return computer to Apple. 


This effect is normal for PowerBook 100 FSTN screen. 


This effect is normal for PowerBook 100 FSTN screen. 


If temperature or light was extreme during problem time 
(under 5° C or over 45° C), operation is normal for 
PowerBook 100 FSTN screen. 
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Backlight doesn’t 
operate 


Peripheral Problems 


After you connect 
external SCSI 
device, computer 
no longer boots 


Cursor doesn't move 
when you move 
trackball 


Cursor intermittently 
doesn't move or 
moves erratically 


Cursor doesn't 
move when you 
move mouse 


Cursor moves, but 
clicking button has 
no effect 


No response to any 
key on keyboard 
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Adjust screen brightness setting. 

Check interconnect cable connection to motherboard. 
Replace inverter board. 

Replace interconnect cable. 

Replace interconnect board. 

Replace display. 

Replace daughterboard. 

Replace motherboard. 

Return computer to Apple. 


Solutions 


pig 


Switch on external SCSI device before starting computer. 
Verify that Apple HDI-30 SCSI system cable is connected to 
computer and external SCSI device(s). 

Verify that cable termination is correct. 

Verify that no SCSI devices have same device address. 
Replace daughterboard. 

Replace motherboard. 


Reset computer. 

Check cable connection between trackball and motherboard. 
Replace trackball assembly. 

Replace motherboard. 


Clean trackball ball and internal rollers. 
Replace trackball assembly. 


Check mouse connection to ADB port. 
Reset computer. 

Clean mouse ball and inside of mouse. 
Replace mouse. 

Replace motherboard. 

Replace daughterboard. 


Check cable connection between trackball and motherboard. 
Replace trackball assembly. 

Replace daughterboard. 

Replace motherboard. 


Reset computer. | 
Connect AC adapter and restart computer in 3 to 4 minutes. 
Install known-good, charged main battery. If computer now 
works, replace main battery. 

Verify that keyboard cable is securely connected to 
motherboard. 

Replace keyboard. 

Replace daughterboard. 

Replace motherboard. 
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Known-good 
ImageWriter, 
ImageWriter Il, 
or LQ doesn't 
print 


Known-good 
LaserWriter 
doesn't print 


Serial devices are 
unrecognized or 


garbage is transmitted 


and/or received 


Hard Drive Problems 


Internal hard drive 
doesn't operate 


Hard drive is slow to 
respond, or screen 
goes blank too often 


Internal Modem 
Problems 


Internal modem 
options don't 
appear in Control 
Panel window, but 
modem is installed 


Modem interferes with 


system sound 
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1. Make sure System is 7.0.1 or later. 

2. Make sure Chooser is set correctly. 

3. Verify that printer cable is attached securely. 

4. Replace printer cable. 

5. Replace motherboard. 

6. Replace daughterboard. 

1. Make sure System is 7.0.1 or later. 

2. Make sure Chooser setting is correct. 

3. Verify that all printer cabling is attached securely. 

4. Try another printer. If that printer works, computer is OK. 
Refer to Networks manual on Service Source. 

5. Replace motherboard. 

6. Replace daughterboard. 

1. Make sure System is 7.0.1 or later. 

2. Verify that cabling is correct type and securely attached. 

3. Attach device(s) in chain to known-good computer. 

4. Replace motherboard. 

5. Replace daughterboard. 

Solutions 

1. Verify that all external SCSI devices are switched on. 

2. Verify that internal hard drive flex cable is connected 
securely at both ends. 

3. Use HD SC Setup (which is supplied with system software) to 
see whether drive is visible to program. If drive is visible, 
update SCSI driver. 

4. Reinstall system software. 

5. Replace hard drive flex cable that connects hard drive to 
motherboard. 

6. Replace hard drive. 

7. Replace motherboard. 

8. Replace daughterboard. 

— Computer powers down the hard drive or goes into system 
sleep to conserve battery power. Adjust sleep delays in 
Control Panel or connect AC adapter. 

Solutions 

1. Reseat modem card. 

2. Replace modem card. 

3. Replace motherboard. 

4. Replace daughterboard. 

1. Replace modem card. 

2. Return computer to Apple. 
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Modem has no sound 
output 


Strange mix of 
characters appears 
on screen 


Modem doesn't 
respond properly 
to AT command 
set instructions 


Modem doesn't 
respond to incoming 
Call 


Modem connects but 
doesn't communicate 
with remote modem 


Miscellaneous 
Problems 


Some applications 
seem to run slower 
after a few seconds 


No sound from 


speaker 


Error chord sounds 
during startup 
sequence 
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Replace modem card. 
Replace motherboard. 
Replace daughterboard. 


Verify that baud rate and data format settings of 
communications application are compatible with internal 
modem and remote modem. 

Verify telephone cord is attached securely and working 
properly. 

Replace modem card. 


Verify that baud and data format settings of communications 
application are compatible with internal modem and remote 
modem. 

Verify that telephone cord is attached securely and working 
properly. 

Verify that phone line produces dial tone. 

Replace modem card. 


If system doesn't respond during sleep mode, verify that Wake 
on Ring option in CDEV is selected. 

Verify that telephone cord is attached securely and working 
properly. 

Replace modem card. 

Replace motherboard. 

Replace daughterboard. 


Verify that remote modem needs error correction. If remote 
modem does not need error correction, disable error 
correction by typing &Q0 (see Macintosh PowerBook 
Fax/Data Modem User's Guide). 


Solutions 


a 


NS 


Computer is switching to system rest. If system rest is 
interfering with operation of application, connect AC adapter. 


Set volume (in Control Panel) to 1 or above. 
Check speaker connection to motherboard. 
Replace motherboard. 


Connect AC adapter and restart computer in 3 to 4 minutes. 
Replace memory expansion board (if installed). 

Replace motherboard. 

Replace daughterboard. 
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Fax/Data Modem 


Note 
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Disconnect the AC adapter and remove the backup batteries, main 
battery, display assembly, and keyboard. 

Push the metal prongs (Figure 3) toward the back of the computer until 
you can lift the modem shield up and out of the bottom cover. 

Lift the modem connector cover out of the bottom cover. 

Position the fax/data modem so that connector Jl on the modem faces 
down and directly above connector J9 on the motherboard. Verify that 
the holes in the modem align with the plastic standoffs on the 
motherboard. Press down on the modem until the board locks in place 
on the plastic standoffs. 

Replace the modem shield. The tabs that mount over the metal prongs 
belong between the metal prongs and the rear wall of the main battery 
cavity. The modem shield should not extend into the main battery cavity. 
Replace the keyboard, display assembly, main battery, and backup 
batteries. 

Apply the FCC and DOC labels to the left of the modem connector. 


Mounting 
Tabs 





Metal 
Prongs 


Figure 3 Internal Modem Installation 


To remove the fax/data modem, use needlenose pliers to release the locking 
tabs of the two standoffs and lift the modem from the motherboard. 
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Motherboard and Daughterboard Diagrams 













Apple 
Sound Chip 
Filter and 
Amplifier 


Driver 
Keyboard 


Combo Chip 
Controller 





Power 
Manager 


CPU GLU iM 


Figure 4 Macintosh PowerBook 100 Motherboard 


RAM 





ROM 
Figure 5 Macintosh PowerBook 100 Daughterboard 
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Housing ; Bets Display 
Bezel 


PowerBook 
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Display Cable . 


PowerBook 
170/180 
Display Cable » 


End 


Clutch 
Cover 


Clutch 


Rubber on 


Inverter 
Cable 


Brightness 
Actuator 


Elevation 
Foot, ‘- 


_—— Battery 
Recharger 


Trackball 


Assembly. So / at Assembly 


‘Drive © - 
Retainer 


Interconnect 


Bottom - 


Power 
Adapter 


Figure 1 Macintosh PowerBook 140/145/160/170/180 Exploded View 
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Bei SS Macintosh PowerBook 140, 145, 160, 170, & 180 








Battery with case (PowerBook 140/145/170).......... ce eeeeeseseeeeseeeeeees 661-0754 


Battery with case (PowerBook 160/180).:.............cccccccsseseeeeenseeeeetees 661-0789 
Battery Cases NIC AG oascdaccsszcessavicvaneinaincantentasaiednletauinludleitnu 076-0590 
EVI Y COON: ss. Gasyc.ceaaisvu oceania ratanpavcoiapsenvzanreanssunssaneualennineateenerene: 815-1240 
Batiery TOC ArGOl accesories feicetiatarinsnexadeoulaiget deacaaededsiecabeenssenetiaes: 076-0567 

Case bottom (PowerBook 140/145/170)...........cccccccssssseseseseeeeeeeeeeees 630-5027 

Case bottom (PowerBook 160/180)............. ce eeeceeeeeeeeetteeeteeeeeeeeeeees 922-0047 

CASO IOD ccccnieonranctucnncceacves teense cigar aie ce cteacneseemeatimueusseees 630-5017 
Brightness actuator (PowerBook 140/145/160/180) ................. 815-1248 
Brightness actuator (PowerBook 170) ...........::scscseeeeeeeeeeeeeeeeeeeees 815-1305 
Center clutch cover (PowerBook 140/145/1 70) .............::::::eeeeee 815-1230 
Center clutch cover (PowerBook 160/180) ............ccceecceccsereeeeeees 922-0029 
CIGICH; NONEASSOMDIY soya evisiesicdicvecesnarsteverctussesalecactaracthcansacsaeenes 699-0497 
GCIUTER TET ASSOIMDIY cess cinselechagni cannncsenant enccalew i setansdcteadmassavancssers 699-0498 
Contrast actuator (PowerBook 140/145).................0:cceceeeeeeeeeeeees 815-1247 
EMG CHIT COVEN 5.5 i iephacecitrls Conduite teaienetcvebaniecmsideu fapedirsasatyuvabothunmendes 815-1231 
Gasket, sound jack (PowerBook 140/145/170)..........:cc:::seeeeeerees 922-0014 

Daughterboard (PowerBook 140) .........ccccccesssseeeeeeeeeseneeeseeeeeeeeneeeeees 661-0707 

Daughterboard (PowerBook 145) ..........cccseeeeseceeeeeereeeeeseseeeeeeeeeeeeees 661-0788 

Daughterboard (PowerBook 160) ...............ccccceeeeeeeeeeeeeeeereeeeeeeeeneeaes 661-0744 

Display, active-matrix (PowerBOoK 170)...........cc:ccccceeseeeeeeeeeeeeneeaeees 661-0711 

Display, active-matrix (PowerBook 180)..............:ccceseseeseeeeeeeeeeeeeees 661-0748 

Display, FSTN, rev A (PowerBook 140/145) ...........c.sececeeeeeeeeeeee eee 661-0706 

Display, FSTN, rev B (PowerBook 140/145) ............csssseceeeeceeeeseneees 661-0681 

Display, FSTN, rev C (PowerBook 145/160) ..............: ce eescseeeeeeeeeees 661-0745 
Cable, flex, FSTN display, Rev A/C (PowerBook 145/160) ........ 936-0108 
Cable, flex, FSTN display, Rev B (PowerBook 140/145)............ 630-6272 
Cable, flex, active-matrix display, Rev A/C (PowerBook 170/180) ...630-6273 
Display bezel (PowerBook 140)...........cccccceccccccsssecststsssssessssseseeees 630-6229 
Display bezel (PowerBook 145)............:.:ccccccceesessssssseeeeeeeeeeeseneees 922-0050 
Display bezel (PowerBook 160)...........ccccccccccccscetssssseessssesssseees 922-0026 
Display bezel (PowerBook 170)...........:::::cccceeccccceessseeeeereesereeseees 630-5009 
Display bezel (PowerBook 180)..............:ccccccecsseseeeeeeeeesseeeesseneees 922-0030 
Display EMI shield (PowerBook 140/145/160/170)..............:0008 805-0138 
Display EMI shield (PowerBook 180)............:ccccsccsssssssseesseseseneees 922-0543 
Display housing (PowerBook 145/160/180)...............::ccceeeeeeeeeees 922-0044 
Display housing (PowerBooK 170)............:cccceccceessssseeeeeeeesesennnees 630-5063 
Rubber plug, display D@Zel...........eseeeesececeeeeeeeeneneseeeeeeeeesseeeees 875-0112 
Shim, display cable, pkg Of 5.0.2... eeeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 076-8545 

Display bulb kit, FSTN Rev A (PowerBook 140/145)............ccceee 076-0681 

Display bulb kit, FSTN Rev C (PowerBook 145/160) ................8 076-0682 

Drive retainer, 17-MM-high ...............cccccccsesessseeeeeeeeeeeseusnseseceesesseneees 805-0412 

Drive retainer, 19-MIM-Nigh..............:..::::ccccceeeeeeeeeeeeeeeeeeeseceeseeeeeeeenes 805-0414 
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EIGVAtlOn TOOK, NE Rtsxics cates ia cute trasencveesmencsceace i ewduiie ree enenatavadecasee rats 815-1278 
EICVation 100 MOU ssc.teect courses cov cveden data b tiaanieseatexmetoncaiiseseesae bees 815-1237 

Elevation foot Spring Clip .............cccccccsseeeeceecaeeeeeeeeeeeeeeereereaeeeeeees 805-0400 

Elevation foot WaASNEL..............cccccccccsseeceseeeneesecsaeeeneerenseeeesseeeesares 815-1266 
Floppy drive, 19 mm, 1.44 MB..............ccccceeeeeeeeeeeeeeeeeeeeeeeesensaeeneeees 661-1651 

Cable, flex, internal floppy Crive............. ce ceccccseeeeeeeeeeeeeeeeeeeeeeeees 821-0655 
FOO teenie eas ene chee ees cc scence nas uc aiden tenes 815-1236 
HDA, 2.5", 20 MB, HDI-30 (PowerBook 140) ............::eeeeeeeeeeeeeeeees 661-1622 
MDA 2-5; 40 MB ADIRSO ciescsant iccsosseadeascvirnicece tees esanntstcohea devine ances 661-1630 
HDA; 2:5:; 40 MB: ADIAS0 s2.coe sii seictce aren dae eae 661-1632 
HIDA,:2.07. 00: MB SCSI cece nwa and 661-1643 
HDA;<2.5"; 120: MB ADDIE accnccenscet ira eae a Gdae eines 661-0772 

HDI-30 SCSI system Cable ...............ccccccccccceeesseeeeeeeeeseeeeseaeeeeeeees 590-0717 

Internal HDA SCSI cable (PowerBook 140/145/170)................ 630-0534 

Internal HDA SCSI cable (PowerBook 160/180).................:00008 922-0027 

Packaging; 2:5: SCSMADA sg: si.talececedsitereta ina deedet tenets 602-0307 
Heat sink kit, daughterboard (PowerBook 160/180).................. 076-0069 
Interconnect board (PowerBook 140/145/170) ..........::::cssceceesssseeeees 661-0724 
Interconnect board (PowerBook 160/180) ..............:.:cceeeeeeeeeeeeeeeeeees 661-0750 
Inverter board, active-matrix (green) (PowerBook 170)...............0 699-0273 
Inverter board, active-matrix (green) (PowerBook 180)................ 922-0024 
Inverter board, FSTN, rev A (blue) (PowerBook 140/145)............... 699-0271 
Inverter board, FSTN, rev B (red) (PowerBook 140/145) ................ 699-0272 
Inverter board, FSTN, rev C (blue) (PowerBook 145/160) .............. 922-0025 

Inverter Pigtail Cable vcsicsccvsescasececesdesaedccnwegesancedad dae eebdaacsssstaseeeedes 936-0106 

Inverter shield, pkg. of 5 (PowerBook 140/145/160)................0 076-0588 

Inverter shield, pkg. of 5 (PowerBook 170/180)................::0000008 076-0587 
VOD OO Rese cins sas va viataetaenaenseenais ene nuaceadeaunsaa naicin nunca y suancedssoeesavedes 815-1233 
KEVDOAIC, \COMESUG 4.8caeraieecedcciteautons aun abeagaiesasae eavseessaeeaned wekncewanens 661-0712 
[oe 0] Ors | 8-1 = | Meee nN rw OR NS ere ts ee ee ER rm PS 076-0450 
Label, product ID, pkg of 10 (PowerBook 140)................cccseeceeeseees 922-1799 
Label, product ID, pkg of 10 (PowerBook 145).............cccccccsseeeeeeeees 922-1797 
Label, product ID, pkg of 10 (PowerBook 160)................cccccseeeeeeeees 922-1733 
Label, product ID, pkg of 10 (PowerBook 170)............:cccccessseseeeeeees 922-1755 
Label, product ID, pkg of 10 (PowerBook 180)................:ccseseeeeeeeees 922-1690 
Microphone, cable assembly, w/clip granite ..............::ccccccssesesseeeeees 699-5098 
Modem, fax/data, 2400 baud, domestic................cccccceceeeeseseseeeeeeeees 661-1621 
Modem, PowerBook Express (PowerBook 160/180)...............:::0006 661-0786 

MOGEIM: DOM COVEN: & scacecsdwisane sonaneon sWeoukaeusavelewiuwuars deekscseuatvaassanleies 815-0578 

Modem screw kit (PowerBook 140) .............cccccecceseeeeceeeeeeseeeseeees 076-0575 
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Motherboard (PowerBook 140/145/170).........cccccssesceseeteeeereeeeeenterers 661-0708 


Motherboard (PowerBook 160/180)..............cccccccceeeeeeeeeeeeeeeeeaeeeeeeees 661-0746 
Insulator, motherboard (PowerBook 140/145/170).............:::08 725-0009 
Insulator, motherboard (PowerBook 160/180).................cccseseeees 922-0045 
Shield, EMI, motherboard, pkg of 10 (PowerBook 140/145/170)....922-0016 
Sound jack cover (PowerBook 160/180)..............:::ceseeeeeeeeeneeeeees 922-0046 
Sound jack insulator (PowerBook 160/180).............::::: seer 922-0591 
Spacer, motherboard, Pkg Of 5 ........cceeeeeseeeeeeeeeeeeeeteeeeeeeeereeeeees 922-0023 

Power adapter A7 W sccciwistncoticeaerieeedes Gidea ks 922-0043 

PSRAM card, 2 MB (optional) (PowerBook 140/145/160/170)........ 661-0715 

PSRAM card, 4 MB (optional) (PowerBook 140/145/160/170)........ 661-0714 

PSRAM card, 4 MB (optional) (PowerBook 180)...............:eeeeeeeeeees 661-0790 

SCIOW Kil vase crotivis Sisco cd cadens daadesteee idea seieostie ateecareea ae eenecceasess 076-0556 

Thermistor assembly, flex CiIPCUit 2.0.0... eee cece eeeee cece eeeeeeeeeeeneneetenen 630-5241 

TrackDall ASSCMDNY scsncececcuswnannrs eiwiersitececessiaths hetecteludeest tara dad 661-0730 
Ball: TACK DAN biete.tectes ceuronatawacavenadarnmsien ascent ionedusaetauseunsancimeccuentiaehs 949-0362 
FGlaINGk, (FACKD Al svi ccuccvessis Seed vince ensunt ons satabaanatesesdece ameceuitess 949-0363 
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Specifications—Macintosh PowerBook 140, 145, and 170 


Configuration | PowerBook 140: 2 MB RAM; FSTN display; 20/40/80 MB hard drive; 
1.4 MB floppy drive; NiCad battery; AC adapter; microphone 

PowerBook 145: 4 MB RAM; FSTN display; 40/80 MB hard drive; 
1.4 MB floppy drive; NiCad battery; AC adapter; microphone 

PowerBook 170: 4 MB RAM; math coprocessor; active-matrix 
display; 40/80 MB hard drive; 1.4 MB floppy drive; NiCad battery; 
AC adapter; fax/data modem; microphone 

Options: Macintosh PowerBook Fax/Data Modem (standard on 170); 
memory expansion kits; PowerBook battery recharger; HDI-30 
SCSI system cable 








Processor Motorola 68030 microprocessor; 16 MHz on 140; 25 MHz on 145 
and 170 

Coprocessor (PowerBook 170 only): Motorola 68882 floating-point 
unit; 25 MHz 

Addressing: 32-bit internal registers, address bus, and data bus 





RAM: 4 MB, expandable to 8 MB 

ROM: 1 MB 

PRAM: 256 bytes 

VRAM: 256K of static video display memory 
Clock/calendar: Custom chip with long-life lithium battery 








Disk Storage Floppy drive: 19-mm high, 1.4 MB Apple SuperDrive 
Hard drive: 2.5-in. hard drive (many capacities) 





I/O Interfaces | ADB: ADB port (max. of three ADB devices); 200 mA max. current 
draw for all ADB devices 

Serial: Two RS-422 serial ports; mini DIN-8 connectors 

SCSI: HDI-30 SCSI port with 1.5 MB/sec. transfer rate; supports 
max. of five external SCSI devices; does not provide termination 
power; connection to another computer requires HDI-30 SCSI 
system cable 

Floppy drive: DB-19 port for connecting external floppy drives 

Sound: Monaural sound-in port; stereo sound-out headphone jack 
that plays CD audio tracks in stereo and computer-generated 
sounds in mono 

Power adapter: Power adapter port 

Modem: Slot for optional modem (standard on PowerBook 170) 





I/O Devices Keyboard: Built-in keyboard with standard Macintosh layout; 63 keys 
domestic, 64 keys ISO; two-level tilt adjustment 

Trackball: 30 mm diameter, dual button; ADB interface 

Microphone: Electret, omnidirectional; output voltage of 4 mV, peak- 
to-peak 
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Sound and Video display (PowerBook 140 and 145): 10-in. (25.4 cm) diagonal 

Video screen; flat-panel, film-compensated supertwist nematic (FSTN) 
liquid crystal display; CCFL on-demand backlight; 640 by 400 
pixels 

Video display (PowerBook 170): 10-in. (25.4 cm) diagonal screen; 
flat-panel, active matrix, liquid crystal display; CCFL on-demand 
backlight; 640 by 400 pixels 

Sound: 8-bit sound capable of driving stereo headphones or other 
stereo equipment through the sound jack 


Electrical Main battery: NiCad; 2.5 A/hr.; provides 2—3 hours of usage before 
recharging; 3 hr. recharge time; 500 power cycles capacity 

PRAM battery: 3 V lithium 

Power adapter: 110-220 VAC line voltage; 17 W; 50-60 Hz; US, 
Japanese, United Kingdom, Australian, and European versions 








Physical Height: 2.25 in. (5.7 cm) 

Width: 11.25 in. (28.6 cm) 

Depth: 9.3 in. (23.6 cm) 

Weight (with battery): 6.8 Ib. (3.1 kg) 











Environmental | Operating temperature: 50—104° F (10—40° C) 
Storage temperature: -13 to 140° F (-25 to 60° C) 
Relative humidity: 20-80% 

Altitude: 0—15,000 ft. (0-—4722 m) 

Operational altitude: O—10,000 ft. (0-3048 m) 














Fax/Data Modem: Internal 2400-baud modem with fax send at 9600 
baud; 300/1200/2400 bps transmission rates; serial binary and 
asynchronous protocols; MNP 4,5 and V.42, V.42 bis error 
correction and data compression 
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Specifications—Macintosh PowerBook 160 and 180 


Configuration | PowerBook 160: 4 MB PSRAM; FSTN display; 40/80/120 MB hard 
drive; 1.4 MB floppy drive; NiCad battery; AC adapter; microphone 

PowerBook 180: 4 MB PSRAM; math coprocessor; active-matrix 
display; 80/120 MB hard drive; 1.4 MB floppy drive; NiCad 
battery; AC adapter; microphone 

Options: PowerBook Express Modem; Fax/Data Modem; memory 
expansion kits; PowerBook battery recharger; HDI-30 SCSI 
system cable; HDI-30 SCSI disk adapter 





Processor Motorola 68030 microprocessor; 25 MHz on 160; 33 MHz on 180 

Coprocessor (PowerBook 180 only): Motorola 68882 floating-point 
unit; 33 MHz 

Addressing: 32-bit internal registers, address bus, and data bus 


RAM: 4 MB, expandable to 14 MB (using third-party SIMMs) 
ROM: 1 MB 

PRAM: 256 bytes 

VRAM: 128K of static video display memory 
Clock/calendar: Custom chip with long-life lithium battery 








Disk Storage Floppy drive: 19-mm high, 1.4 MB Apple SuperDrive 
Hard drive: 2.5-in. hard drive (many capacities) 





/O Interfaces | ADB: ADB port (max. of three ADB devices); 200 mA max. current 
draw for all ADB devices 

Serial: Two RS-422 serial ports; mini DIN-8 connectors 

SCSI: HDI-30 SCSI port with 1.5 MB/sec. transfer rate; supports 
max. of five external SCSI devices; does not provide termination 
power; connection to another computer requires HDI-30 SCSI 
system cable 

Floppy drive: HDI-20 port for connecting external floppy drives 

Sound: Monaural sound-in port; stereo sound-out headphone jack 
that plays CD audio tracks in stereo and computer-generated 
sounds in mono 

Video: Video-out port; 8-bit, 256-color video support; supports 
Macintosh monitors up to 16-in. color and VGA monitors 

Power adapter: Power adapter port 

Modem: Slot for optional modem 

Security: Slot for third-party security equipment 








/O Devices Keyboard: Built-in keyboard with standard Macintosh layout; 63 keys 
domestic, 64 keys ISO; two-level tilt adjustment 

Trackball: 30 mm diameter, dual button; ADB interface 

Microphone: Electret, omnidirectional; output voltage of 4 mV, peak- 
to-peak 








158 Macintosh PowerBook 140, 145, 160, 170, and 180 





Sound and Video display (PowerBook 160): 10-in. (25.4 cm) diagonal screen; 

Video flat-panel, film-compensated supertwist nematic (FSTN) liquid 
crystal display; CCFL on-demand backlight; 640 by 400 pixels 

Video display ((PowerBook 180): 10-in. (25.4 cm) diagonal screen; 
flat-panel, active matrix, liquid crystal display; CCFL on-demand 
backlight; 640 by 400 pixels 

Sound: 8-bit sound capable of driving stereo headphones or other 
stereo equipment through the sound jack 


Electrical Main battery: NiCad; 2.5 A/hr.; provides 2—3 hr. of usage before 
recharging; 3 hr. recharge time; 500 power cycles capacity 

PRAM battery: 3 V lithium 

Power adapter: 110-220 VAC line voltage; 19 W; 50-60 Hz; US, 
Japanese, United Kingdom, Australian, and European versions 








Physical Height: 2.25 in. (5.7 cm) 

Width: 11.25 in. (28.6 cm) 

Depth: 9.3 in. (23.6 cm) 

Weight (with battery): 6.8 Ib. (3.1 kg) 





Environmental | Operating temperature: 50—104° F (10—40° C) 
Storage temperature: -13 to 140° F (-25 to 60° C) 
Relative humidity: 20-80% 

Altitude: O—15,000 ft. (O—4722 m) 

Operational altitude: O—10,000 ft. (0O-3048 m) 








Fax/Data Modem: Internal 2400-baud modem with fax send at 9600 
baud; 300/1200/2400 bps transmission rates; serial binary and 
asynchronous protocols; MNP 4,5 and V.42, V.42 bis error 
correction and data compression 

Express Modem: Internal 14,400 baud modem with fax send and 
receive capability at 9600 baud; 300 to 14,400 bps data 
transmission rates; 2400/4800/7200/9600 bps fax transmission 
rates; full duplex operation; asynchronous or framed modes; 
V.42 (MNP 2-4) error correction; V.42 bis (4-to-1 compression) 
and MNP-5 (2-to-1 compression) data compression; requires 
300K of system RAM 

SCSI Disk Adapter: Enables connection of a PowerBook computer 
to a desktop Macintosh (PowerBook appears as a hard drive on 
the desktop) 
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Reset, Interrupt, and Power Switches 


Pressing the reset switch resets the power manager and the central processor 
and reboots the computer; information in system RAM disappears. Pressing 
the interrupt switch creates a system interrupt. Pressing the power button 
switches the computer on or wakes it from sleep. The table below summarizes 
the computer power states and the reset switch, interrupt switch, and power 


button functions. 


Starting 
Power 
State 


Power off 
Power off 
Power off 


Power on 
Power on 
Power on 
Power on 
Power on 
Power on 
Power on 


Sleep 
Sleep 
Sleep 
Sleep 





Press power button 
Press any key 
Connect power adapter 


Issue shutdown command 
Press power button 

Press power button twice 
Press reset switch 

Press interrupt switch 

Press both reset and interrupt 
Issue sleep command 


Press any key except Caps Lock 
Press power button 

Detect very low power 

Remove battery 


Computer Response 


Boot 
Power off (no charge) 
Charging 


Data saved, power off 
Data lost, power off 
Data lost, reboot 
Data lost, reboot 

Test monitor mode 
Data lost, reboot 
Sleep 





Power on 
Power on 
Data lost, power off 
Data lost, power off 








PowerBook 140/145/170 
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Interrupt Reset Power 
Switch Switch Button 


PowerBook 160/180 

















Interrupt Reset Power 
Switch Switch Button 


Figure 2 Reset Switch, Interrupt Switch, and Power Button 
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Troubleshooting—Introduction 


Before You Start 


e Check the battery and power adapter. The parameter RAM battery does 
not support system RAM. Save RAM contents (use the Shut Down 
command) before removing the main battery. 

e — Check connections on internal and external cabling and on option cards. 

¢ Use System 7.0.1 or later with PowerBook 140, 145, and 170 computers. 
Use System 7.1 or later with PowerBook 160 and 180 computers. 

¢ — Remove all option cards and disconnect external devices (printers, SCSI 
devices, additional ADB devices, and disk drives). 

e — Test the internal cables with a known-good system. 


Things to Remember 


e — Install inverter shields on all PowerBook 140, 145, and 170 computers. 

e When running the Hard Disk Test diagnostic to test the hard disk, 
operate the computer from the power adapter and do not select looping. 

e Follow all electrostatic discharge precautions when working on the 
computer. The computer is very sensitive to ESD. 

e When you attach the power adapter to the computer but do not plug the 
computer into a power source, a low-power dialog box appears. 

e The battery desk accessory is a general indicator of the battery charge 
level. Use a voltmeter to determine the actual charge. 

¢ PowerBook computers do not provide termination power. Terminate 
SCSI devices as shown in the table below. 


One External SCSI Two or More External SCSI 
Device Devices 


Without internal Two terminators (both on Two terminators (one on first, 
hard drive external device) one on last external device) 


With internal hard 
drive 

































One terminator (on 
external device) 


Two terminators (one on first, 
one on last external device) 
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A Warning 
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Battery Verification 


L. 


Ye 


Disconnect the power adapter. Save RAM contents (use the Shut Down 
command) before removing the main battery. Otherwise, contents will 
be lost. 


Do not short the battery. The battery may become hot enough 
to burn you. 


Remove the main battery. 

Set the voltmeter range to 10 volts DC. 

Hold the positive probe of the voltmeter to the positive side of the 
battery and the negative probe to the negative side of the battery (see 
Figure 3). 

If the battery falls below 5.7 volts, recharge the battery. If the battery 
will not recharge, replace it. 





Positive Probe 


og Negative Probe 





Figure 3 Battery Verification 
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Adapter Verification 


1. Plug the power adapter into the wall source. 

2. Set the voltmeter range to 10 volts DC. 

3. Hold the positive probe of the voltmeter to the inside of the adapter plug 
and the negative probe to the outside of the adapter plug (see Figure 4). 

4. — If the voltage is not between 7.5—7.9 volts, replace the adapter. 


Caution You cannot use a Macintosh Portable power adapter on a PowerBook 
computer, or vice versa. You will damage the computer if you try to use the 
power adapters interchangeably. 





Plug Probe 


Figure 4 Adapter Verification 
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Troubleshooting Flowchart 








START 








Reset the power 
manager. 


Press the power button to 
begin the startup sequence. 







Do the 















Does any 
startup tones dae 1. dean ib ee 
sound? appear? 2. Replace the motherboard. 










1. Check the cables. 
2. Replace the interconnect board. 
3. Replace the daughterboard. 

4. Replace the motherboard. 













Is the 
startup tone 
normal? 


See Startup Problems in 
the Symptom/Cure Chart. 





A 


. Check the cables. 
. Replace the inverter board. 
. Replace the interconnect board. 
. Replace the display cable. 
Does a . PowerBook 140, 145, 160: 
gray pattern Replace the display. 
appear? PowerBook 170, 180: Replace 
the display (international only) or 
return the computer to Apple. 
6. Replace the daughterboard. 










7. Replace the motherboard. 
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1. Replace the 









the disk icon with 
the flashing question 
mark remain on the 
screen? 


Does 
the desktop 
appear? 


No No 





2. Replace the 






Yes 
Yes 


. Reset parameter RAM. 

. Use HD SC Setup to update the SCS! driver. 
. Reinstall System 7.0.1 or later. 

. Replace the internal hard drive cable. 

. Replace the hard drive. 

. Replace the motherboard. 

. Replace the daughterboard. 


. Reset the power manager. 

. Check the cables. 
No . Replace the trackball. 
. Replace the keyboard. 
. Replace the interconnect board. 
. Replace the daughterboard. 
Yes . Replace the motherboard. 









trackball and 
buttons function 
correctly? 










Insert a known-good disk 
into the floppy disk drive 
and try to initialize it. 













Does the 
disk 
initialize? 





1. Replace the floppy drive cable. 
2. Replace the floppy drive. 





Yes 
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daughterboard. 


motherboard. 
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Symptom/Cure Chart 


Startup Problems 


Computer gives 
startup chord 


followed by eight-tone 


error chord sequence 


Computer gives 
startup chord, 
pauses, and then 
plays four-tone error 
chord sequence 


Power Problems 


Screen is blank; 
computer doesn’t 
respond 


After you remove 
main battery, some 
Control Panel 
settings are different 


Power adapter is 
plugged in and 
connected, but 
battery DA doesn't 
indicate charger 

is connected 


Low-power 
warning appears 
soon after you start 
to use computer 
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Solutions 

1. Reseat RAM expansion card and check connection. 
2. Replace RAM expansion card. 

3. Replace daughterboard. 

4. Replace motherboard. 


1. 


2. 
3. 


4. 
5. 


Disconnect hard drive data cable and reboot. If startup chord 
is normal, reconnect cable and retest. 

Replace hard drive. 

Disconnect floppy drive cable and reboot. If startup chord is 
normal, reconnect cable and retest. 

Replace floppy drive. 

Replace motherboard. 


Solutions 


dy: 
2. 


oo > 


Restart computer. 

Connect power adapter and try computer again in 3 or 4 
minutes. 

Try known-good, charged main battery. If computer now 
works, replace main battery. 

Verify that interconnect board, daughterboard, and 
motherboard connections are secure. 

If computer is in sleep mode, replace keyboard. 
Replace interconnect board. 

Replace daughterboard. 

Replace motherboard. 


Check cables. 

Replace interconnect board. 
Replace daughterboard. 
Replace motherboard. 


If battery is fully charged, battery DA does not indicate charger 
is connected. 

Verify that charger is connected properly. 

Try known-good main battery. If battery now charges, replace 
main battery. 

Try known-good adapter. If battery now charges, replace 
power adapter. 

Verify that battery thermistor cable connection is secure. 
Replace motherboard. 


Battery needs recharging. Attach power adapter. 

Make sure peripherals are low-power type. 

Reduce use of floppy or hard drive, modem, sound, backlight, 
or other power-consuming devices, or connect power adapter. 
Verify that battery is good. 

Verify that power adapter is good. 

Replace motherboard. 
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Computer runs when 


plugged into wall 
outlet, but doesn't 


function from battery; 
battery voltage is OK 


Video Problems 


Pixel never comes 
on or is always on 


Slight white line 
is always in 
middle of screen 


Partial or full row of 
pixels is always on 
or never comes on 


Display is very light 
or totally white 


No display, but 
computer appears 
to be operating 
correctly 


Screen flickers 
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A 


Replace motherboard. 


2. Return computer to Apple. 

Solutions 

— PowerBook 170 and 180 active-matrix display: If more 
than five pixels do not come on or are always on, replace 
display (international only) or return computer to Apple. 

— This is normal for the FSTN screen in PowerBook 140, 145, 
and 160. If screen is active-matrix (PowerBook 170 or 180), 
replace display (international only) or return computer to Apple. 

1. Check cables. 

2. Add shim to display cable. 

3. Replace display cable. 

4. PowerBook 140, 145, and 160 FSTN display: Replace display. 

5. Replace interconnect board. 

6. Replace daughterboard. 

7. PowerBook 170 and 180 active-matrix display: Replace 
display (international only) or return computer to Apple. 

Adjust screen contrast setting. 
Verify that display cable, inverter board, interconnect board, 
daughterboard, and motherboard connections are secure. 

3. Replace inverter board. 

4. Replace interconnect board. 

5. Replace display cable. 

6. PowerBook 140, 145, and 160 FSTN display: Replace display. 

7. Replace daughterboard. 

8. Replace motherboard. 

9. PowerBook 170 and 180 active-matrix display: Replace 
display (international only) or return computer to Apple. 

1. Adjust screen contrast setting. 

2. Check display cable, inverter board, interconnect board, 
daughterboard, and motherboard connections. 

3. Connect power adapter. 

4. Replace inverter board. 

5. Replace interconnect board. 

6. Replace display cable. 

7. PowerBook 140, 145, and 160 FSTN display: Replace display. 

8. Replace daughterboard. 

9. Replace motherboard. 

10. PowerBook 170 and 180 active-matrix display: Replace 


display (international only) or return computer to Apple. 


Add shim to display cable. 
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Brightness is 
not uniform 


Display dimmed or 
stopped working, 
but is OK now 


Backlight doesn’t 
operate 


Screen goes blank 


Floppy Drive 
Problems 


Audio and video 
present, but internal 
drive doesn't work 


Disk initialization 
fails 


Disk ejects while 
booting; display 
shows Mac icon 
with blinking “X” 
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re Ph Or CPi 


Oe NeS 


This effect is normal for the FSTN screen in PowerBook 140, 
145, and 160. Diminish the effect by adjusting contrast and 
brightness. If screen is active-matrix (PowerBook 170 or 180), 
replace display (international only) or return computer to Apple. 


lf temperature is under 5° C or over 40° C, such reaction is 
normal for FSTN screen in PowerBook 140, 145, and 160. 


Check display cable, inverter board, interconnect board, 
daughterboard, and motherboard connections; verify that no 
cable is pinched or severed. 

Replace inverter board. 

Replace inverter display cable 

Replace interconnect board. 

Replace display cable. 

PowerBook 140, 145, and 160 FSTN display: Replace display. 
Replace daughterboard. 

Replace motherboard. 

PowerBook 170 and 180 active-matrix display: Replace 
display (international only) or return computer to Apple. 


Press any key to wake computer from system sleep. 
Check display cable connection. 

Reseat daughterboard 

Replace daughterboard. 


Solutions 


OO Pew Loe ay 


Oe a IN 


Try known-good floppy disk. 

Check floppy drive cable connection. 
Replace floppy drive cable. 

Replace floppy drive. 

Replace daughterboard. 

Replace motherboard. 


Verify that you are using proper type of media. 
Try known-good floppy disk. 

Install inverter shield, if absent. 

Check floppy drive cable connection. 

Replace floppy drive cable. 

Replace floppy drive. 


Try known-good system disk. 

Check that trackball or mouse button is working. 
Check floppy drive cable connection. 

Replace floppy drive cable. 

Replace floppy drive. 

Replace motherboard. 
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Disk doesn't eject 1. 
2. 
3. 
4. 
5. 
6. 
7. 
Read/write/copy 1. 
error 2. 
3. 
4. 
5. 


Shut down computer, press and hold trackball or mouse 
button, and switch on computer. 

Eject disk manually by pushing opened paper clip into hole 
under floppy drive slot. 

Check floppy drive cable connection. 

Replace floppy drive cable. 

Replace floppy drive. 

Replace daughterboard. 

Replace motherboard. 


Try known-good floppy disk. 

Install inverter shield, if absent. 
Check floppy drive cable connection. 
Replace floppy drive cable. 

Replace floppy drive. 


Hard Drive Problems Solutions 


Internal hard drive 1. 
doesn't operate 2. 
3. 
4. 
5: 
6. 


Disconnect all external SCSI devices. 

Verify that internal SCSI hard drive cable is securely 
connected at both ends. 

Use HD SC Setup to determine whether computer recognizes 
drive. If it does, try to reinitialize drive. 

Replace internal hard drive cable. 

Replace hard drive. 

Replace motherboard. 


Peripheral Problems Solutions 


After you connect 1. 
external SCSI 2. 
device, computer 3. 
no longer boots 4. 
5: 
6. 
7. 
Cursor doesn't 1 
move when you 2. 
use trackball 
3. 
4. 
5. 
6. 


Switch on external SCSI device before starting computer. 
Verify that external device is connected properly. 

Verify that SCSI cable is terminated properly. 

Verify that no SCSI devices have same address. 

Verify that internal hard drive is good. 

Use a known-good computer to verify external SCSI devices. 
Replace motherboard. 


Press reset switch. 

Check cable connections between trackball and keyboard, 
keyboard and interconnect board, interconnect board and 
daughterboard, and daughterboard and motherboard. 
Connect low-power mouse and try to move cursor. If cursor 
moves, try using trackball and keyboard. If trackball does not 
move cursor, replace trackball. If Keyboard does not move 
cursor, replace keyboard. 

Replace interconnect board. 

Replace daughterboard. 

Replace motherboard. 
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Cursor doesn't move 
when you use 
mouse 


Cursor intermittently 
doesn't move or 
moves erratically 


Cursor moves, but 
Clicking trackball 
button has no effect 


No response to 
any key on 
keyboard 


Device connected 
to external modem 
port doesn’t work 


I/O devices are 
unrecognized or 


garbage is transmitted 


and/or received 


170 


Sa ale a 


So Ns 


No — 


Oe Or 


Check mouse connection to ADB port. 
Press reset switch. 

Clean mouse ball and inside of mouse. 
Replace mouse. 

Replace motherboard. 


Press reset switch. 

Clean ball and internal rollers of trackball. 
Check cables. 

Replace trackball. 

Replace keyboard. 

Replace interconnect board. 

Replace motherboard. 


Press reset switch. 

Check cable connections between trackball and keyboard, 
keyboard and interconnect board, interconnect board and 
daughterboard, and daughterboard and motherboard. 
Replace trackball. 

Replace keyboard. 

Replace interconnect board. 

Replace daughterboard. 

Replace motherboard. 


Verify that computer is on. 

If screen is blank and you are trying to bring computer out of 
system sleep, try resetting power manager. 

Check keyboard connections to interconnect board and 
interconnect board connection to daughterboard. 

Replace keyboard. 

Replace interconnect board. 

Replace daughterboard. 


Verify that External Modem is selected in CDEV. 

Make sure system software is 7.0.1 or later for PowerBook 
140, 145, and 170 or 7.1 or later for PowerBook 160 and 180. 
Check that all cabling is correctly and securely attached. 

Test device with known-good computer. 

Replace daughterboard. 

Replace motherboard. 


Make sure system software is 7.0.1 or later for PowerBook 
140, 145, and 170 or 7.1 or later for PowerBook 160 and 180. 
Verify that all cabling is correctly and securely attached. 

If device is SCSI type, verify that it is properly terminated. 
Verify that no SCSI devices have same address. 

Test device with known-good computer. 

Replace daughterboard. 

Replace motherboard. 
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Known-good 
direct-connect 
printer doesn't 
print 


Known-good 
network printer 
doesn't print 


Internal Fax/Data 
Modem Problems 


Internal modem 
options don't appear 
in CDEV when 
modem is installed 


Modem doesn't 
respond properly 
to AT command 
set instructions 


Strange mix of 
characters appears 
on screen 


o_o 


Make sure system software is 7.0.1 or later for PowerBook 
140, 145, and 170 or 7.1 or later for PowerBook 160 and 180. 


2. Make sure that Chooser is set correctly. 

3. Check cables. 

4. Verify printer cable is securely attached. 

5. Replace printer cable. 

6. Try known-good printer. 

7. Replace daughterboard. 

8. Replace motherboard. 

1. Make sure system software is 7.0.1 or later for PowerBook 
140, 145, and 170 or 7.1 or later for PowerBook 160 and 180. 

2. Make sure Chooser is set correctly. 

3. Check cables. 

4. Verify that all printer cabling is securely attached. 

5. Replace printer cable. 

6. Try another printer. If printer works, computer is OK. Refer to 
network information on Service Source for further assistance. 

7. Replace daughterboard. 

8. Replace motherboard. 

Solutions 

1. Reseat modem board. 

2. Make sure system software is 7.0.1 or later for PowerBook 
140, 145, and 170 or 7.1 or later for PowerBook 160 and 180. 

3. Replace modem board. 

4. Replace motherboard. 

1. Verify that baud rate and data format settings of 
communications application are compatible with internal 
modem and remote modem. 

2. Check phone cord connection and operation. 

3. Reseat modem board. 

4. Make sure system software is 7.0.1 or later for PowerBook 
140, 145, and 170 or 7.1 or later for PowerBook 160 and 180. 

5. Replace modem board. 

1. Verify that baud rate and data format settings of 
communications application are compatible with internal 
modem and remote modem. 

2. Check phone cord connection and operation. 

3. Reseat modem board. 

4. Make sure system software is 7.0.1 or later for PowerBook 
140, 145, and 170 or 7.1 or later for PowerBook 160 and 180. 

5. Replace modem board. 

6. Replace daughterboard. 

7. Replace motherboard. 
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Modem doesn't 
respond to incoming 
call 


Modem connects 
but doesn't 
communicate with 
remote modem 


Modem interferes 
with system sound 


Modem has no 
sound output 


Miscellaneous 
Problems 


Screen goes blank 
and computer shuts 
down every few 
minutes 


Some applications 
seem to run slower 
after few seconds 


Hard drive is slow to 


respond, or screen 
goes blank too often 


No sound from 
speaker 
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If system doesn’t respond to incoming call during sleep mode, 
verify that Wake on Ring option in CDEV is selected. 


2. Check phone cord connection and operation. 

3. Replace modem board. 

4. Replace motherboard. 

— Verify that remote modem needs error correction (this is 
internal modem’s default). If remote modem does not need 
error correction, disable error correction by typing AT &QO 
(see Macintosh PowerBook Fax/Data Modem User's Guide). 

1. Reseat modem board. 

2. Replace modem board. 

3. Replace interconnect board. 

4. Replace motherboard. 

1. Verify that Control Panel volume indicator is set above 0. 

2. Replace modem board. 

3. Replace interconnect board. 

4. Replace motherboard. 

Solutions 

— Computer is going into system sleep to conserve battery 
power. If computer is going into system sleep too often, 
adjust sleep delays in Control Panel or connect power 
adapter. 

— Computer is switching to system rest. If system rest is 
interfering with the operation of application, connect power 
adapter. 

— Computer is powering down hard drive or going into system 
sleep to conserve battery power. If hard drive is shutting 
downor system is going into system sleep too often, adjust 
sleep delays in Control Panel or connect power adapter. 

1. Verify that volume setting in Control Panel is 1 or above. 

2. Verify that no external speaker is plugged in. 

3. Check speaker connection to interconnect board, interconnect 
board connection to daughterboard, and daughterboard 
connection to motherboard. 

4. Replace interconnect board. 

5. Replace daughterboard. 

6. Replace motherboard. 
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Memory Upgrade 


The standard configuration for the PowerBook 140 is 2 MB RAM; the standard 
configuration for the PowerBook 145, 160, 170, and 180 is 4 MB RAM. You can 
upgrade the amount of RAM by adding 2 MB, 4 MB, or (in the PowerBook 140 
only) 6 MB RAM expansion cards. Figure 5 shows how to install a RAM 
expansion card. 


RAM Expansion Card 








Connector 


Figure 5 Inserting a RAM Expansion Card 


To verify the memory upgrade, highlight the hard drive icon and select Get 
Info (on the Apple menu). The Get Info window will indicate whether virtual 
memory is off or on. If virtual memory is off, check the Total Memory listing; 
if virtual memory is on, check the Built-in Memory listing. The listing should 
read as follows: 


4096K (with a 2 MB RAM expansion card installed) 
6144K (with a 4 MB RAM expansion card installed) 
8192K (with a 6 MB RAM expansion card installed) 


If the amount of RAM is incorrect, replace the RAM expansion card. If the 
amount of RAM is still incorrect, return the computer to Apple. 
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Fax/Data Modem 


The modem is a standard feature on the PowerBook 170; it is an option on the 
PowerBook 140, 145, 160, and 180. To remove the modem, follow the steps below. 


Caution The components on the modem are very sensitive to ESD. Follow 
ESD precautions with extra care when touching the modem. 


1. Remove the main battery, I/O door, and top case. 
2. Remove the two screws holding the modem on the top of the motherboard. 
3. Disconnect the modem from the motherboard (Figure 6). 


Modem 
Card 
Connector 











Figure 6 Fax/Data Modem 


When you install a modem, 

¢ Remove the port cover to uncover the modem port. (To remove the 
modem port cover, pinch the tabs together at their base (Figure 7) and 
push the cover through the computer’s back panel from inside to outside.) 

e Affix the FCC modem label and the DOC label to the inside of the I/O 
door. Position the FCC modem label so that it aligns with the modem 
port and the DOC label so that it aligns with the HD-30 SCSI port. 





en 


Tabs 











Figure 7 Modem Port Cover 
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Shim Installation 


Some PowerBook displays may flicker, intermittently go black, or display two 
horizontal black lines. If you encounter any of these problems, try squeezing 
the right side of the display bezel. If squeezing the bezel causes the condition 
to improve or to worsen, install a shim on the display cable. The shim 
improves the connection between the connector fingers and the cable 
contacts. 


Note Do not install a shim onto a display cable that has been stamped with part 
number 936-0108. 


1. Remove the main battery. 

2. Remove the two plastic plugs and the two bezel mounting screws from 
the display. 

3. Pull the display bezel down and away to release it from the mounting tabs 
at the top of the display. Lift the bezel off the display. 

4. PowerBook 140, 145, and 160 only (You can disconnect the display 
cable from the PowerBook 170 and 180 displays without removing the 
display from the housing.) 

a. Cover the keyboard with a clean cloth or sheet or paper (Figure 8). 

b. Use a T-8 Torx driver to remove the four display mounting screws 
(one in each corner of the display). 

c. Remove the display from the EMI shield and housing and place the 
display face down on the keyboard. 






Display 


Figure 8 Removing the Display 
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5. Lift the locking tab on the display connector and disconnect the display 
cable (Figure 9). 





PowerBook 170 & 180 PowerBook 140, 145, & 160 







we 














(Back of Display 
Shown) 


Figure 9 Opening the Locking Tab 


6. Remove the clear shim from its paper backing. 

7. Turn back the display cable and press the shim onto the back (the 
nonconductive side) of the display cable connector (Figure 10). Make 
sure that the shim is unwrinkled and flush with the edges of the cable 
and that it does not cover the connector traces. 





Figure 10 Installing the Shim 
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Display Compatibility Matrix 


The PowerBook family includes several displays. Each of these displays 
requires a compatible inverter and display cable; the inverters, display cables, 
and displays are not interchangeable. Before ordering one of these parts, refer 
to the Display Compatibility Table below. 


Display Compatibility Table 


FSTN, Rev. A | FSTN, Rev. B | FSTN, Rev. C 
Active Matrix | Active Matrix | PB 140/145 | PB 140/145 
661-0706 661-0681 


699-0273 | 922-0024 | 699-0271 | 699-0272 | 922-0025 
Opty | 630-6273 | 630-6273 | 936-0108 630-6272 | 936-0108 
verter | 936-0106 | 936-0106 | 936-0106 | 936-0106 | 936-0106 


Note When you return a 661-0681 display from a PowerBook 140 computer, Apple 
will replace it with an FSTN Display Replacement Kit (part number 661-8745) 
This kit consists of the following parts: 

















Display, Rev. C 661-0745 
Display Cable 936-0108 
Housing 922-0044 
Inverter 922-0025 
Inverter Cable 936-0106 
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_ Figure 1 Macintosh PowerBook Duo 210 and Duo 230 Exploded View, 
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Macintosh PowerBook Duo 210 and Duo 230 
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962" 


Battery Wit CASO x vic ecicet ct cteres Bataan cnnccadac he tenes 661-1656 
BGO CAS 6 asics ric seat est cen hove cud nau cencauaeeedanendisacsoeteenuanueauatoodieedans 922-0086 
Battery connector bracket............:cccccceccsssseeeeseesseeeeesnenseeeensaeeeens 815-1268 
BAO YOON 34 iuescuuve cushy cane tw roteesuadsos ec tsnwacegavaastavtuscecaviarunaincdeteas 616-0004 

BOOM CASO wicciincnranceradcicusixerteeicaaauseuteceeseexsvurdenscussnceteevedeeaaveontes 620-0046 
Backup battery W/Cable...............cccccceeceeeeeeeeeeeeeeeeeseneeeeneeeaeneaeeees 630-6546 
PRUDDOF DUM PON ices nseeaits se tteian chic ecp ca Soccernet acnate ee tnoesccaenatietese 922-0089 
Screw kit, PowerBook Duo 210/230 ..... ee eeeceeeeeeeeeeeeeeeeeeeeeees 076-0072 

Clutch cover kit, PowerBook Duo 210/230 ............ecceeeeeeeeeeeeteeeeeeees 076-0063 
CIUTCH FELAINGR: CUD tsce fe eieiieen cascada short cnnvecearescadestusuresuntintea maeeeies: 922-0090 

CPU stiffener W/ rear COVEN...........ccccccccesessseeeeeeeeeeeeeaaeeeeeeeesesanaaaeees 922-0091 
Actuator, display ASSEMDIy ................::::ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 922-0093 
Display Switch ASSEMDIy ............ cece ee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeaaaaeeaeeaes 922-0092 
PUD OO NGM arascseeeties ta sterstan aca seeee ae asueaee eaaeb ee a eaneeeanaatea, 922-0087 
BIND: FOOL TIGIN ca eecroucasitsedusauencitac-uoncta Cecap ea melon isuaceaveasads ents nants 922-0088 
Flip foot cap kit, PowerBook Duo 210/230............ceeeeeeeeeeeeees 076-0073 
I/O door w/ link, PowerBook Duo 210/230.............cccceeeeeeeeeeeeeees 076-0074 
MOGGIN CaP ievisscescndcnccasetnsceentestnaweatnd iio enschede 922-0080 
FRG Al COV Gl csitx cot casarncnactistans enscetaatanteqtenieat saaus neta tnceeteunteeed: 600-0136 

Display, FSTN, PowerBook DUO 210.............:::seeeeeeeeeeeeeeeeeeeeeeeeeeees 661-1655 

Display, FSTN, PowerBook Duo 230............:::::eceseeeeeeeeeeeeeeeeeeeeetees 661-1673 

Expansion boards 
DRAM expansion card, 4 MB ..............cccccececeeeceeseeessseeeeeeseeseeeees 661-1659 
DRAM expansion card, 8 MB ............cccccccceecececeeeeeseeeeeseeeeeeseseees 661-1658 
MOGEM  GOMESIIC vein iene Accel el os eee eh sare: 661-1665 
Modem, international .............cccccecceecseccsecsecceceeeceuseeeeceeceeenseeeeees 661-1662 
OR) ON PG Biase niet vreacedeccteeven ted tometer areas toncadu ee dencauadauas ie 922-0096 

RIDA, 20: MB:.2:5° SOS Me sa wsceccsnccstevs artis ue uae svacetsouar untananensaennieziee 661-1622 

MDA: SO: WB 25° SOO leveccsetitrmcnae Ayan nts wae ltrs ileiastacases 661-1643 

HDA 80: MB: 25 SCO lic hc rastatiotiatuccterk cal aioceeteGis ads eeunetveeseaaaee 661-0796 

MDA ZO: MB. 2.5 SOGU sesh tctuaie nsec As tacteaes Koti bees ineeeteaneas 661-0772 
Fad GPrive Bracket sci cceekseseceidoieeietec cada bedeagatantesdevastnasbenunn thes 805-0225 
Hard drive cable, 80/12 MB .................ccceeceeeeceeeeeeeeeeeeeeeeeneesenenes 922-0398 
Service kG: IDA 2:8 xcscasdevev elec berccecang oisvudendivnd ivtnevesaudeeaeeat 602-0307 

KEV Oar: COMOGSUC Sicseecs2ccacectesdeavcotessuapuanatesees ancien: let wicvecualatvedees 661-1652 
KeybOarG) BriStiiscc.sicsosksecleanccesscassceupencenconsvanteosin daaecousrexceuunne B661-1652 
Wey DOanG,: FIQNICh ve iuateesststeceiniecededectcoceree vetoes mexemiatenassnees F661-1652 
Keyboard, French Canadian .............cccccsccecccesesseseeteeeeseeeeeeeeans C661-1652 
Keyboard, German, H-Qfrey ...........ccccccccccccececeeceeeeeeeeeeeesensssseees D661-1652 
MOYDOAlG,. ANAL sshssedcicsictssausssnartexeaneesetiayty linia dave wiauueaas 1661-1652 
Keyboard, Japanese .............cccecscceeeeeeeeesessesesseseceeeeeeceeeeeeeeeeees J661-1652 
KOVOOAtC, SPAMiSh winceadsies oneetdicwudenancanecucanvensed hi aeiacrelea tn. E661-1652 
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Keyboard, SWeISN .............ccccceeecccceseceeceeeceeseeeceeseeeeeeseaeeessenees S661-1652 


Ke YD Oar rates cs crpeiucdoseuatsodscavcawieseidetecndetastenpeotemee AU661-1652 
Label, product ID, external floppy rive .............cccccccccsseeeeeeeeeeeeeeeees 922-1106 
LOGiG- Doar, 25. MZ ieee vats cbivachtiasea en tvavier aim waver eniciaiessieumades 661-1653 
LOGIC DOA, 33 WIZ inet i ase hecho ataasaeiuaenatohincseat ss 661-1672 

Microphone ASSEMDIy ...............ccccccsscecceeseecceeeeeeceessseeseueeeeseneesens 922-0083 
Other parts 

External battery recharge ...............::cccccccecceseseeeeeeeeeeeeneeneneeeeees 922-0081 

Floppy adapter, PowerBook .................cccccsescsseseeeeeeeeeeeeeneneeenees 661-1663 

POW AGA DIGM: c05 5 tosses cacnerscci tated set io balcduemereeatanedtoven esenensetoeaes 922-0082 

POWEE CONG AG eaceinninicdinazatancndacdete shennan uicmedase cence losiunuewnees 590-0820 

Warranty reimbursement, PowerBook Duo 210 .................:0060 922-0444 

Warranty reimbursement, PowerBook Duo 230 ...............::::086 922-0445 
Screw cover, square (pkg Of 100)...............cccecceeeceseeeeeeeeenneeeeeeeseees 922-2029 
TOP CASC voscssnsvictacgiostenatacteeskoaiet sat beetle cacuentontesstieipeeotendaats 620-0045 
Trackball ASSOMDIY : jicsccicccatesovecssaucdute.cacnberedantorai neha eanenacetatielend 661-1654 

Ball ARACKO AlN cia: cacestis sare inn ce ete ait ep nedaeda needa iameeceeueseen ts: 922-0084 

Retainer. tack Dallltsi3sic es. Fosiasincotcessca sein aceteaeandetoui oe acsaeeciessdaet 922-0085 
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Specifications 


Configurations | PowerBook Duo 210: 4 MB RAM; 80 MB hard drive; rechargeable 













battery; built-in speaker and microphone; AC power adapter 
PowerBook Duo 230: 4 MB RAM; 80 or 120 MB hard drive; 

rechargeable battery; built-in speaker and microphone; AC power 

adapter 
Options: Macintosh Duo Dock; Macintosh Duo MiniDock; 
PowerBook Duo Floppy Adapter; external 1.4 MB floppy drive; 
PowerBook Duo Express Modem; 4 and 8 MB memory 
expansion kits; external battery recharger; HDI-30 SCSI system 
cable; HDI-30 SCSI disk adapter 










Processor 








PowerBook Duo 210: Motorola 68030; 25 MHz 

PowerBook Duo 230: Motorola 68030; 33 MHz 

Addressing: 32-bit internal registers; 32-bit address/data bus 
supports 4 GB of address with justified 8-bit, 16-bit, and 32-bit 
data transactions 



















RAM: 4 MB DRAM soldered on the logic board, expandable to 24 
MB; requires 70 ns or faster DRAM SIMMs 

ROM: 1 MB 

PRAM: 256 bytes 

Clock/calendar: CMOS custom chip supported by long-life (up to 2 

years) lithium battery 









Disk Storage 

















Floppy drive: External 1.4 MB floppy drive; requires Duo Floppy 
Adapter or Duo MiniDock 
Hard drive: 2.5 in., internal 80 or 120 MB hard drive; 17-mm high 








1/O Interfaces 




















Docking connector: 152-pin PDS connector for attaching expansion 
devices; 32-bit expansion bus; designed for 5,000 
connect/disconnect cycles 

Serial: RS-422 serial port; mini DIN-8 connector 

Modem (optional): Internal modem telephone jack; RJ-11 domestic; 

mini DIN-8 international 





1/O Devices 
















Keyboard: Built-in standard Apple keyboard; 63 keys domestic, 64 
keys ISO; caps-locked LED; soft power-on switch; 2.5-mm travel, 
18-mm vertical and horizontal pitch; two-level tilt adjustment 

Trackball: 19-mm diameter, dual button; ADB interface 

Microphone: Built-in electret, omnidirectional microphone 





Sound and 
Video 












Video display: 9-in. (229 mm) diagonal screen; flat-panel, film- 
compensated supertwist nematic (FSTN) liquid crystal display; 
1, 2, and 4 bits per pixel; 16-level grayscale at 4 bits per pixel; 
640 by 400 pixels; CCFL on-demand backlight; adjustable 
brightness and contrast controls 

Sound: Apple sound chip provides four-voice/8-bit sound, sampled 

at 11 or 22 kHz; monophonic sound in and sound out 
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Electrical Main battery: Ni-Hy (nickel-metal-hydride); 0.95 Ah; approximately 
2—4 hr. of usage before recharging; 2-hr. recharge time; 500 
power cycles capacity 

PRAM battery: 3 V lithium backup battery; 30 mAh 

Power adapter: 85-270 VAC line input voltage; 47-63 Hz; 24 VDC 
output; 1.04 A; can be used anywhere in the world with the 
appropriate power cord 

Battery recharger: Recharges one or two Ni-Hy batteries in 
approximately 2 hr.; attaches to the PowerBook Duo power 
adapter so customer can use computer and recharge batteries at 
the same time 


Physical Height: 10.9 in. (277 mm) 
Width: 8.5 in. (216 mm) 
Depth: 1.4 in. (86 mm) 
Weight: 4.25 Ib. (1.9 kg) 

















Environmental | Operating temperature: 50—104° F (10—40° C) 
Storage temperature: -40 to 116° F (-40 to 47° C) 
Relative humidity: 20-95% noncondensing 
Altitude: O—15,000 ft (0—4722 m) 








Express modem: Internal 14,400-baud modem with fax send and 
receive capability at 9600 baud; 300—14,400 bps data 
transmission rates; 2400/4800/7200/9600 bps fax transmission 
rates; full duplex operation; asynchronous or framed modes; 
V.42 compliance (MNP 2-4) for error correction; V.42 bis (4 to 1 
compression) and MNP-5 (2 to 1 compression) for data 
compression; requires 300K of system RAM; built-in support for 
internal modem when in docking systems 

SCSI disk adapter: Enables connection between PowerBook Duo 
computer and desktop Macintosh (Duo system appears as a 
hard drive on the desktop) 
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Basics 


Troubleshooting 


When troubleshooting the PowerBook Duo 210 or 230, remove the 
PowerBook from the docking device and refer to "Symptom/Cure Chart" in 
this section. This symptom chart also troubleshoots floppy adapter, external 
floppy drive, and ADB problems. 


Training Requirement (Domestic Repairers Only) 


Only repair technicians who complete the Macintosh PowerBook Service 
Course can replace or install the display, modem, or logic board in the 
PowerBook Duo 210 or 230. Refer to Service Training in the Service 
Information Programs manual on Service Source. 


Self-Threading Screws 


Caution Improperly installed self-threading screws could damage the 
computer. Thread the screws properly and do not overtighten them. 


The PowerBook Duo 210 and 230 use both machine screws and self-threading 
screws. Be aware when you are replacing a self-threading screw, and follow 
these guidelines: 


¢ Never overtighten self-threading screws. 
¢ Before tightening-down a self-threading screw, back the screw off slightly 
to be sure it is threaded properly. 






Self-Threading 
Screw 


Figure 2 Replacing Self-Threading Screws 
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Symptom/Cure Chart 


Startup Problems 


RAM failure 
occurs (eight- 

tone error chord 
sequence sounds 
after startup chord) 


Hardware failure 
occurs (four-tone 
error chord 
sequence sounds 
after startup 
chord) 


Power Problems 


Screen is blank; 
computer doesn't 
respond 


After you remove 
main battery, some 


Control Panel settings 


are different 


Power adapter 

is plugged in, but 
battery DA doesn't 
indicate charger 

is connected 


Low-power 
warning appears 


Computer runs when 
plugged into wall 
outlet but not when 
using battery power; 
battery voltage is 
within tolerance 


188 


Solutions 


1. 
2. 
3. 


Check RAM expansion card connection. 
Replace RAM expansion card. 
Replace logic board. 


Disconnect hard drive data cable and reboot system. If 
startup sequence is normal, reseat cable and retest. 
Replace hard drive. 

Disconnect system from floppy drive and reboot system. If 
startup sequence is normal, reseat cable and retest. 
Replace floppy drive. 

Replace logic board. 


Solutions 


1. 


2. 


Le a a 


Simultaneously press <Command> <Control> <Power On> 
keys to reset computer. 

Connect power adapter and reboot computer in 3 to 4 
minutes. 

Try Known-good, charged main battery. 

Check all logic board cable connections. 

Replace keyboard. 

Replace logic board. 


Replace backup battery. 


This is normal for fully charged battery. 
Check power adapter connection. 

Try known-good, charged main battery. 
Try known-good power adapter. 
Replace logic board. 


Recharge battery or attach power adapter. 
Remove external devices. 

Try known-good, charged main battery. 
Try known-good power adapter. 

Replace logic board. 


Replace main battery. 
Replace logic board. 
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Video Problems 


Row or partial row 
of pixels never 
comes on or is 
always on 


Thin white line 
is always on at 
middle of screen 


Display is very light 
or totally white 


No display, but 
computer appears 
to operate correctly 


Rainbow colors 
visible from extreme 
viewing angles 


Screen brightness 
is not uniform 


Display stopped 
working or dimmed 
but is fine now 
Backlight doesn't 
operate 


Screen goes blank 


Screen flickers 
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Solutions 


Pw 


Check display cable connection. 
Replace display. 
Replace logic board. 


Adjust screen contrast. 
For FSTN screens, a thin white line is normal. 


Adjust screen contrast. 

Check logic board cable connections. 
Replace display. 

Replace logic board. 


Adjust screen contrast. 

Check logic board cable connections. 
Connect power adapter. 

Replace display. 

Replace logic board. 


Such colors are normal for FSTN screens. 


For FSTN screens, some irregularity in screen brightness is 
normal. Adjust contrast and brightness to diminish effect. 


This reaction is normal for FSTN screens at extreme cold or 
hot temperatures (approximately under 5° C or over 40° C). 


Check display cable connection. 
Replace display. 
Replace logic board. 


Press any key or press <Wake Up> key to wake computer 
from system sleep. 
Check display cable connection. 


Some flickering is normal for grayscale displays. 

Set display to 1-bit mode (black and white) in Monitors Control 
Panel. | 

Check display cable connection. 

Replace display. 

Replace logic board. 
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External Floppy 
Drive Problems 


Audio and video 
present, but 
external floppy 
drive doesn't 
operate 


Disk ejects while 
booting; display 
shows Mac icon 
with blinking "X" 


Disk doesn't 


eject 


Disk initialization 
fails 


Read/write/copy 
error 


Hard Drive Problems 
Internal PowerBook 


hard drive doesn't 
operate 
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Solutions 


ee Se NS 


Ue eee 
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Check floppy-adapter-to-PowerBook connection. 
Try known-good floppy disk. 

Check floppy drive cable connection. 

Replace floppy drive cable. 

Replace floppy adapter. 

Replace floppy drive. 

Replace logic board. 


Try known-good system disk. 

Verify that trackball or mouse button is not stuck. 
Check floppy drive cable connection. 

Replace floppy drive cable. 

Replace floppy adapter. 

Replace floppy drive. 

Replace logic board. 


Switch off system. To eject disk, hold trackball or mouse 
button down while you switch system on. 

Insert straightened paper clip into hole next to drive opening 
and eject disk. 

Check floppy drive cable connection. 

Replace floppy drive cable. 

Replace floppy adapter. 

Replace floppy drive. 

Replace logic board. 


Verify that you are using correct media. 
Try known-good floppy disk. 

Check floppy drive cable connection. 
Replace floppy drive cable. 

Replace floppy adapter. 

Replace floppy drive. 


Verify that you are using correct media. 
Try known-good floppy disk. 

Check floppy drive cable connection. 
Replace floppy drive cable. 

Replace floppy adapter. 

Replace floppy drive. 


Solutions 


1 
2 
3. 
4. 
5 
6 


Check internal hard drive cable connection. 
Replace internal hard drive cable. 

Run Macintosh Hard Disk Test. 

Use HD SC Setup to reinitialize drive. 
Replace internal hard drive. 

Replace logic board. 
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Peripheral Problems Solutions 


Cursor doesn't 
move when you 


are using trackball 


Cursor doesn't 
move, or moves 
erratically 


Cursor moves, 
but clicking 
trackball button 
has no effect 


No response 
to any key 
on keyboard 


Cursor doesn't 
move when you 
are using floppy 
adapter and 
mouse 


Known-good 
serial printer 
doesn't print 


Known-good 
networked 
printer doesn't 
print 


1. 
2. 
3. 


4. 
5. 
6 


Pes! oe Ne 


NH — 


OP OO? 


Oi ON 


aAPon> 
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Simultaneously press <Command> <Control> <Power On> 
keys to reset computer. 

Clean ball and rollers of trackball. 

Make sure display switch cable and battery cable are not 
impeding trackball. 

Check logic board cable connections. 

Replace trackball. 

Replace logic board. 


Clean ball and rollers of trackball. 
Replace trackball. 
Replace logic board. 


Simultaneously press <Command> <Control> <Power On> 
keys to reset computer. 

Check logic board cable connections. 

Replace trackball. 

Replace logic board. 


Press <Power On> key or power button. 

Adjust Battery Conservation setting in Control Panel. 

Check keyboard cable connection. 

If you are using floppy adapter and external keyboard, replace 
keyboard cable. 

Replace floppy adapter. 

Replace keyboard. 

Replace logic board. 


Check floppy adapter and mouse connections. 
Simultaneously press <Command> <Control> <Power On> 
keys to reset computer. 

Clean mouse ball and inside mouse. 

Replace mouse. 

Replace floppy adapter. 

Replace logic board. 


Verify that System is 7.1 or later. 

Verify that Chooser and Control Panel settings are correct. 
Check cables. 

Replace printer interface cable. 

Try known-good printer. 

Replace logic board. 


Verify that System is 7.1 or later. 

Verify that Chooser and Control Panel settings are correct. 
Check cables. 

Replace printer interface cable. 

Try Known-good printer. If printer works, troubleshoot 
network. Refer to Networks manual on Service Source. 
Replace logic board. 
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Device 
connected to 
mini DIN-8 port 
doesn't work 


I/O devices are 
unrecognized or 
garbage is transmitted 
or received 


Internal Modem 
Problems 


Internal modem 
options don't 
appear in 
CDEV 


Modem doesn''t 
respond 
properly to AT 
command set 
instructions 


Strange mix 
of characters 
appears 

on screen 


Modem 
interferes with 
system sound 


Modem doesn''t 


respond to 
incoming call 


Modem has no 
sound output 
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Verify that External Modem is selected in Control Panel. 
Verify that System is 7.1 or later. 

Check cables. 

Test device with known-good computer. 

Replace logic board. 


Verify that System is 7.1 or later. 

Check floppy adapter and cable connections. 
Test device with known-good computer. 
Replace logic board. 


Solutions 
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Verify that System is 7.1 or later. 

Remove and reseat modem interface board. 
Replace modem card. 

Replace logic board. 


Verify that baud rate and data format settings of 
communications application are compatible with internal and 
remote modem. 

Check phone cord connection and operation. 

Verify that System is 7.1 or later. 

Remove and reseat modem card. 

Replace modem card. 


Verify that baud rate and data format settings of 
communications application are compatible with internal and 
remote modem. 

Check phone cord connection and operation. 

Verify that System is 7.1 or later. 

Remove and reseat modem card. 

Replace modem card. 

Replace logic board. 


Remove and reseat modem card. 
Replace modem card. 
Replace logic board. 


If computer is in sleep mode, verify that Answer Calls is 
selected in PowerBook Control Panel. 

Check phone cord connection and operation. 

Replace modem card. 

Replace logic board. 


Verify that Control Panel volume setting is 1 or higher. 


Replace modem card. 
Replace logic board. 
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Modem connects 
but doesn't 
communicate 
with remote 
modem 


Miscellaneous 
Problems 


Screen goes blank 
and computer 
shuts down every 
few minutes 


Application seems 
to run slower after 
few seconds 


Hard drive is slow 
to respond, or 
screen goes blank 
too often 


No sound 
from speaker 


1. Verify that remote modem needs error correction (error 
correction is internal modem default). 
2. Type AT &Q0 to disable error correction. 


Solutions 


1. Adjust Battery Conservation setting in Control Panel. 
2. Connect power adapter. 


Adjust Battery Conservation setting in Control Panel. 
Connect power adapter. 


nN — 


Adjust Battery Conservation setting in Control Panel. 
Connect power adapter. 


N — 


Verify that volume setting in Control Panel is 1 or above. 
Check display cable connection. 

Replace display. 

Replace logic board. 


NaS 
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Logic Board Upgrades 


Caution 


Note 
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Both 4 MB and 8 MB DRAM expansion cards and a 14,400 baud modem are 
available from Apple for the PowerBook Duo 210 and 230 computers. 


The Macintosh Duo Dock contains CMOS devices that are very 
susceptible to ESD damage. To prevent damage, wear a grounding 
wriststrap and use a grounded workbench pad. 


Memory Upgrade 


1. Remove the main battery and keyboard. 
2. Hold the DRAM expansion card by the edges and connect it to logic 
board connector J9. 


To verify the upgrade, check the Total Memory message or the Built- 
in Memory message (for systems with virtual memory switched on). 
Total memory should be 4 MB of DRAM plus the amount of DRAM on 
the expansion card. 


Modem Upgrade 


1. Remove the main battery, keyboard, clutch covers, display and top case, 
hard drive, backup battery, trackball, CPU stiffener, and logic board. 

2. Remove the modem cap from the rear cover. 

3. Disconnect the on/off board from logic board connector J6. 

4. Hold the modem card by the edges and connect it to connector J6. 


J6 Connector 


Modem 
Card 
—— 
: DRAM 
Expansion 
Card 


J9 Connector 


Figure 3 Logic Board Upgrades 
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Battery Verification 


The battery desk accessory is a general indicator of the battery charge. Use a 
voltmeter to determine the actual charge. Refer to the following procedure. 


AWarning Return undamaged, dead Ni-Hy batteries to Apple—do not discard 
dead batteries with other waste. If the battery is damaged, do not 
return it to Apple. Dispose of damaged batteries according to local 
ordinances. 


1. Remove the main battery. 

2. Set voltmeter to the 20 volts DC scale. 

3. Touch the positive probe of the voltmeter to the positive terminal and 
the negative probe to the negative terminal. 

4. If the reading is not 12 volts, recharge the battery. If the reading remains 
below 6 volts, replace the battery. 


ri Negative Probe 





Positive Probe 


Figure 4 Battery Verification 
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AC Adapter Verification 


The AC adapter should be checked both with power switched off to the 
PowerBook and with power switched on (under load). 


1. Plug in the AC adapter to a wall socket and connect the adapter plug to 
the PowerBook. 

2. Set the voltmeter to the 200 volts DC scale. 

3. Touch the negative voltmeter probe to the contact nearest the power 
plug and the positive probe to the adjacent contact. 

. If the reading is not 24—25 volts, replace the adapter. 

5. Also check the AC adapter under load. Switch on the PowerBook and 
repeat the voltmeter check in steps 1-4. If the reading drops more than 
1—2 volts, replace the adapter. 







Positive 
Probe 


aS 
Negative aS 


Probe 








Figure 5 AC Adapter Verification 
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ES Ore ene i ae eek te ad eo 815-0458 


ROU (A) icaertece dete osuesseeace sehen acs cc casnecnene tte niece cna tevieeets 922-0109 
Lock plug assembly W/ 2 KeYS ..........ccccesseseeeeeeeeeeeeeeeeeeereeeeeennaas 922-0108 
LOGIC DOAN vacisatsati nice ters eicatncanweton ees sasiaieasaaatm ia dauteatangeteiweniniond: 661-1657 
Mall COPfOCOSSOR scsicsitaincevnvciictssaxineeseeencsantecnceonceespanvals eeemiwes 922-0107 
Modem interface Card, GOMESTiIC............c.cccesesecceseceeceesececeeueeeseesenens 922-0095 
Modem interface card, international .................cccccceeeeeeeeeeeeeeeeeeeeeees 922-0094 
NUBUS adapter PCB icccieniserinentendecese catvasie maine aeindians 922-0102 
Other parts 
EXTOMGed Key DOANG eisinteices dec ivewcea cs evissasraierned aintertanadeeeeeedetinsens 661-0543 
OVO Oat UN seccnes ds so ctupnotsnowpclasiiasndndsundehevebeareiitceneuatopust cadens 661-0603 
Microphone ASSEMDIy .............ccccccececeeeeeseeeeeeeeeeeeeeeeaeseeeeeeeeneeeeees 699-5103 
MOUSO) ADB wiiccctcicesic tte a iasveev ans excuses oder eteacrecstercnes: 661-0479 
Mouse: Il; ADB sciicasciersch cece occeies aeaiuastencsceuecce renee snbeimensceunweeees 661-0763 
Power cord: AG: oranite 422824223 eine eee 922-0054 
Service packaging, 3.5” HDA.............::sssssccccccssssssssseeeeeeeseneasseees 602-0308 
POWOI SUDDIY 2 csvecuecachocarace can adanc clause ven eanctegumsiuee dame auaeeeeeoucaences 661-1660 
FREICASE MOECIANUISIN ciesccsnduerentscccaulediideteleiveucsteumvaaves nearer coeds 922-0336 
SCOW Kb UO DOCK sia taiie tatty sate a eee ve evade ene i. Oeaadeeuslés 076-0110 
Subassembly, plastic internal ............e ce cccceceeeeeeeeeeeeeeeeeeeeeeeeeaeees 922-0106 
1.44 MB Apple SuperDrive ................0:c:cccecseeeeeeeeeeeeeeeeeeeseeeeeneees 661-0474 
WADIE, NODDY CHIN G sie esd sxc decralenc thls Matera ude tdeainetesma dae? 922-0111 
Drive carrier, HDA, 3.5" SCSI, internal ............ cece eeeeesesee seers 805-0980 
EJCCLOM ASSEINIDIY sevenacncencinccadcuecasapasancasiavasadtencectcnctencvsteccnneetesdesets 922-0104 
MDA: 230: MBe 315" SUS liairsseid  ntevecicetsnl epee ataga esti 661-1637 
PID A Cables sectireen casi cuaiets hin iti atta acca eae 922-0337 
ELD A: DOWEN Cal Ordinate eae aah ea ee ieancae mes 922-0338 
NuBus adapter Card Quide iisi.cccscaiicinieecctietiieeiietiarctitenene. 922-0110 
Screw, 6-32 x .250 (carrier tO HDA)...........c:ccccsssssseeeeeeseeeeneeeesees 444-6104 
SPEAKEF-ASSSINDIY. eisai veiawacsiniais tein vaconndtecsancravensauecyacestemeety daring 922-0105 
POD COVON saccccreetes He iuten rie eral altace ah ies Seance pe a ema auee tet Soacbart 815-0459 
VRAM SIMM, 512K, 100 ns, 68-PiN........... ccc cccceeeeeesseesesssseseeees 661-0649 


* The plastic internal subassembly includes an HDA cable, HDA power cable, and floppy 


drive cable. 
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Specifications 


Configuration 





Processor 


Standard features: 1.4 MB floppy drive; ergonomic mouse; extended 
keyboard; external microphone; 100 lb. monitor support case; 
two security keys; PowerLatch docking 

Extended features: Motorola 68882 math coprocessor; 512K VRAM 
SIMM; 230 MB hard drive 

Options: 68882 math coprocessor; 512K VRAM SIMM; 3.5 in., 1-in.- 
high SCSI hard drive (many capacities); HDI-30 SCSI system 
cable; Ethernet NuBus card; modem expander (domestic or 
international telephone jack) 





Motorola 68882 floating point coprocessor; 25 MHz 
Addressing: 32-bit internal registers; 32-bit address bus; 32-bit data 
bus 











Memory 


ROM: Configuration ROM (differentiates between docking devices) 
VRAM: 512K, upgradeable to 1 MB 








Disk Storage 





Floppy drive: Internal 1.4 MB floppy drive; SWIM Il MFM/GCR disk 
controller chip 

Hard drive (optional): 3.5 in., 1-in.-high SCSI hard drive (many 
capacities); internal 50-pin SCSI connector; external HDI-30 
SCSI port; supports up to six SCSI devices 











1/O Interfaces 


Docking connector: Internal, 152-pin PDS connector to PowerBook 
Duo 210/230 

NuBus: Two internal NuBus slots; two 15 W cards or one each at 
25 W and 5 W 

Serial: Two RS-422 serial ports; mini DIN-8 connectors 

ADB: ADB port (recommended max. of three low-speed, 
synchronous ADB devices); mini DIN-4 connector; 200 mA max. 
current draw for all ADB devices 

SCSI: HDI-30 SCSI port with 1.5 MB/sec. transfer rate; supports 
max. of six devices 

Video: DB-15 connector supports Macintosh and VGA monitors 
(requires 15-pin to VGA adapter) 

Sound: One sound-output port for external audio amplifier 

Modem: Pass-through telephone jack for optional internal 
(PowerBook) modem; RU-11 domestic, mini DIN-8 international 











1/O Devices 
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Keyboard: Apple Keyboard; Apple Extended Keyboard 

Mouse: ADB mouse with mechanical tracking; optical shaft or contact 
encoding at 3.94 + 0.39 pulse per mm (100 + 10 pulses per in.) 
of travel 

Microphone: External electret, omnidirectional microphone; output 
voltage of 4 mV, peak to peak 

Speaker: 16 ohm magnetic, moving coil speaker 

Video support: 512K of built-in video; optional additional 512K 
VRAM SIMM; supports all Macintosh monitors up to 16-in. color; 
supports VGA monitors (requires NuBus card); supports 256 
colors standard, expandable to 32,000 colors 


Macintosh Duo Dock 





Power supply: Universal AC power supply; 85-270 VAC; provides 
75 W continuous power, 85 W surge power; 47—63 Hz single 
phase input line frequency; charges PowerBook Duo 210/230 
battery and powers Duo Dock 





Physical Height: 4.7 in. (121 mm) 
Width: 12.25 in. (311 mm) 
Depth: 16.25 in. (413 mm) 
Weight: 13.1 Ib. (5.95 kg) without hard drive 


Environmental | Operating temperature: 50—104° F (10-—40° C) 
Storage temperature: -40 to 116° F (-40 to 47° C) 
Relative humidity: 20-95% noncondensing 
Altitude: 0-15,000 ft (O—4722 m) 








Modem (domestic): Telephone line interface (DAA) circuitry; RJ-11 
connector 


Modem (international): Support for external telephone line interface 
(DAA) circuitry; mini DIN-8 connector 

Docking motor: Motorized injection/ejection mechanism draws the 
PowerBook Duo computer into the Duo Dock and ejects the 
system from the Duo Dock; DC motor operates at 5 rom and 
provides 16-30 Ib. of pull-in force 

Security: Key locking device at left front of unit locks PowerBook 
Duo computer into the Duo Dock; each lock is unique (no 
master key is available; 125 key combinations); key codes will be 
released to locksmiths; hook at rear of monitor stand can be 
used with Kensington mechanism to lock Duo Dock to the 
desktop 
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Basics 


Caution 


Note 
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Troubleshooting 


When troubleshooting the Macintosh Duo Dock, insert the PowerBook into 
the Duo Dock and refer to "Symptom/Cure Chart" in this section. 


SCSI ID Numbers 


The Macintosh Duo Dock supports up to six SCSI devices. Use an HDI-30 SCSI 
system cable to connect external SCSI devices to the Duo Dock. To avoid 
conflicting ID numbers, assign external SCSI devices numbers between 2 and 
6. (The hard drive inside the PowerBook has SCSI ID number 0, and, if 
installed, the hard drive inside the Duo Dock has ID number 1.) 


When making SCSI connections, always switch off power to all 
devices in the chain. 


SCSI Termination 
The Macintosh Duo Dock has a built-in SCSI terminator. 
To terminate a SCSI chain that is connected to the dock, attach one external 


terminator to the last device in the chain (or connect a SCSI device with built- 
in termination as the last device in the chain). 


SCSI devices from other vendors may have built-in terminators. If 


more than one SCSI device in the chain has built-in terminators, you 
may need to remove the extra internal terminators. 
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Symptom/Cure Chart 


Startup Problems 


RAM failure occurs 
(eight-tone error 
chord sequence 
sounds after 
startup chord) 


Hardware 
failure occurs 
(four-tone error 
chord sequence 
sounds after 
startup chord) 


Power Problems 


System doesn’t 
respond 


System intermittently 
crashes or locks up 


Video Problems 


No external display, 
but computer 
appears to 

operate correctly 
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Solutions 
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Eject PowerBook Duo 210/230. Reboot and troubleshoot 
computer only. 


2. Replace Duo Dock logic board. Retain VRAM SIMMs and 
math coprocessor. 

1. Eject PowerBook Duo 210/230. Reboot and troubleshoot 
computer only. 

2. Disconnect hard drive data cable, install standard Apple SCSI 
terminator, and reboot system. If startup sequence is normal, 
reseat cable, remove terminator, and retest. If failure recurs, 
replace hard drive. 

3. Disconnect floppy drive cable and reboot system. If startup 
sequence is normal, reseat cable and retest. If hardware 
failure recurs, replace floppy drive. 

4. Replace Duo Dock logic board. Retain VRAM SIMMs and 
math coprocessor. 

Solutions 

1. Eject PowerBook Duo 210/230. Reboot and troubleshoot 
computer only. 

2. Check all Duo Dock logic board cable connections. 

3. Replace Duo Dock power supply. 

4. Replace Duo Dock logic board. Retain VRAM SIMMs and 
math coprocessor. 

1. Verify System is 7.1 or later. 

2. Verify that you are using known-good software. 

3. Eject PowerBook Duo 210/230. Reboot and troubleshoot 
computer only. 

4. Replace Duo Dock logic board. Retain VRAM SIMMs and 
math coprocessor. 

5. Replace Duo Dock power supply. 

Solutions 

1. Adjust screen contrast. 

2. Reseat video cable. 

3. Replace video cable. 

4. Replace video interface card (if installed). 

5. Replace VRAM SIMM (if installed). 

6. Try known-good external display. !f now OK, replace and 


on 


troubleshoot original display. 
Replace Duo Dock logic board. Retain VRAM SIMMs and 
math coprocessor. 
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Raster or video 
display problems 
at external 
monitor 


Floppy Drive 
Problems 


Audio and video 
present, but 
external floppy 
drive doesn't 
operate 


Disk ejects while 
booting; display 
shows Mac icon 
with blinking "X" 


Disk doesn't 


eject 


Disk initialization 


fails 


Read/write/copy 
error 
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Reseat video cable. 

Replace video cable. 

Replace video interface card (if installed). 

Replace VRAM SIMM (if installed). 

Try known-good external display. If now OK, replace and 
troubleshoot original display. 

Eject PowerBook Duo 210/230. Reboot and troubleshoot 
computer only. 

Replace Duo Dock logic board. Retain VRAM SIMMs and 
math coprocessor. 


Solutions 
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Try known-good floppy disk. 

Check floppy drive cable connection. 

Replace floppy drive cable. 

Replace floppy drive. 

Replace Duo Dock logic board. Retain VRAM SIMMs and 
math coprocessor. 


Try known-good system disk. 

Verify that mouse button is not stuck. 

Check floppy drive cable connection. 

Replace floppy drive cable. 

Replace floppy drive. 

Replace Duo Dock logic board. Retain VRAM SIMMs and 
math coprocessor. 


Switch off system. To eject disk, hold mouse button down 
while you switch system on. 

Insert straightened paper clip into hole next to drive opening 
and eject disk. 

Check floppy drive cable connection. 

Replace floppy drive cable. 

Replace floppy drive. 

Replace Duo Dock logic board. Retain VRAM SIMMs and 
math coprocessor. 


Verify that you are using correct media. 
Try known-good floppy disk. 

Check floppy drive cable connection. 
Replace floppy drive cable. 

Replace floppy drive. 


Verify that you are using correct media. 
Try known-good floppy disk. 

Check floppy drive cable connection. 
Replace floppy drive cable. 

Replace floppy drive. 
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Hard Drive Problems Solutions 


Internal PowerBook 
hard drive doesn't 


operate 


Internal Duo 
Dock hard 
drive doesn't 
operate 


Internal hard 
drive works, 

but external 

SCSI device 
doesn't 


Drive doesn't 
appear 
on desktop 


Peripheral Problems 


Cursor doesn't 
move, or moves 


erratically 


Cursor moves, 


but clicking 
mouse button 
has no effect 


No response 
to any key 
on keyboard 
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Eject PowerBook 210/230. Reboot and troubleshoot 
computer only. 


Check internal hard drive cable connection. 

Replace internal hard drive cable. 

Run Macintosh Hard Disk Test. 

Use HD SC Setup to reinitialize drive. 

Replace internal Duo Dock hard drive. 

Replace Duo Dock logic board. Retain VRAM SIMMs and 
math coprocessor. 


Make sure external devices have unique switch settings 
between 2 and 6. 

Make sure SCSI chain is terminated at last device only. 
Replace external SCSI terminator. 

Troubleshoot external SCSI device. 


Restart system. 
Verify that SCSI devices have unique addresses. 
Use HD SC Setup to initialize drive. 


Solutions 
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Simultaneously press <Command> <Control> <Power On> 
keys to reset computer. 

Check ADB connections. 

Inspect and clean mouse, if necessary. 

If mouse was connected to keyboard, try in ADB port. If OK, 
replace keyboard. 

Replace mouse. 

Replace Duo Dock logic board. Retain VRAM SIMMs and 
math coprocessor. 


Replace mouse. 
Replace Duo Dock logic board. Retain VRAM SIMMs and 
math coprocessor. 


Press <Power On> key or power button. 

Check keyboard cable connection. 

Replace keyboard cable. 

Replace keyboard. 

Replace Duo Dock logic board. Retain VRAM SIMMs and 
math coprocessor. 
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Can't double- 
click to open 
application, 
disk, or server 


After you connect 
external SCSI 
device, computer 
doesn't boot 


Known-good 
ImageWriter, 
ImageWriter Il, 
or LQ doesn't 
print 


Known-good 
LaserWriter 
doesn't print 


Device connected 
to external modem 
port doesn't work 
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Remove any multiple system files. 

Inspect and clean mouse, if necessary. 

Clear parameter RAM. Hold down <Shift> <Option> <P> <R> 
during startup but before "Welcome to Macintosh” appears. 

If mouse was connected to keyboard, try in ADB port. If OK, 
replace keyboard. 

Replace mouse. 

Replace Duo Dock logic board. Retain VRAM SIMMs and 
math coprocessor. 


Switch on external SCSI device before starting computer. 
Check cable connections. 

Verify that standard Apple terminator terminates SCSI chain. 
Verify that SCSI select switch setting on external device is 
unique. 

Verify operation of internal hard drive. 

Try known-good external SCSi device. 

Replace Duo Dock logic board. Retain VRAM SIMMs and 
math coprocessor. 


Verify that System is 7.1 or later. 

Verify that Chooser and Control Panel settings are correct. 
Check cables. 

Replace printer interface cable. 

Try Known-good printer. 

Replace Duo Dock logic board. Retain VRAM SIMMs and 
math coprocessor. 


Verify that System is 7.1 or later. 

Verify that Chooser and Control Panel settings are correct. 
Check cables. 

Replace printer interface cable. 

Try Known-good printer. If printer works, troubleshoot 
network. Refer to Networks manual on Service Source. 
Replace Duo Dock logic board. Retain VRAM SIMMs and 
math coprocessor. 


Verify that External Modem is selected in Control Panel. 
Verify that System is 7.1 or later. 

Check cables. 

Test device with known-good computer. 

Eject PowerBook and test device at PowerBook external 
modem/printer port. 

Replace Duo Dock logic board. Retain VRAM SIMMs and 
math coprocessor. 
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I/O devices are 
unrecognized 
or garbage is 
transmitted 

or received 


Internal Modem 


Internal modem 
options don't 
appear in CDEV 


Modem doesn't 
respond properly 
to AT command 
set instructions 


Strange mix 
of characters 
appears on 
screen 


Modem doesn't 
respond to 
incoming call 


Verify that System is 7.1 or later. 

Check cables. 

Verify that SCSI devices are terminated properly. 

Verify that SCSI select switch setting on external device is 
unique and between 2 and 6. 

Test device with known-good computer. 

Replace Duo Dock logic board. Retain VRAM SIMMs and 
math coprocessor. 
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Solutions 


Verify that System is 7.1 or later. 

Remove and reseat modem interface board. 

Eject PowerBook and test internal modem. 

Replace modem interface board. 

Replace Duo Dock logic board. Retain VRAM SIMMs and 
math coprocessor. 


ae Sys 
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Verify that baud rate and data format settings of 
communications application are compatible with internal 
modem and remote modem. 

Check phone cord connection and operation. 

Verify that System is 7.1 or later. 

Remove and reseat modem interface board. 

Eject PowerBook and test PowerBook internal modem. 
Replace modem interface board. 

Replace Duo Dock logic board. Retain VRAM SIMMs and 
math coprocessor. 
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Verify that baud rate and data format settings of 
communications application are compatible with internal 
modem and remote modem. 

Check phone cord connection and operation. 

Verify that System is 7.1 or later. 

Remove and reseat modem interface board. 

Eject PowerBook and test PowerBook internal modem. 
Replace modem interface board. 

Replace Duo Dock logic board. Retain VRAM SIMMs and 
math coprocessor. 
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If computer is in sleep mode, verify that Answer Calls is 
selected in Remote Access Setup control panel. 

Check phone cord connection and operation. 

Eject PowerBook and test PowerBook internal modem. 
Replace modem interface board. 

Replace Duo Dock logic board. Retain VRAM SIMMs and 
math coprocessor. 


a PoON 
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Modem 
interferes with 
system sound 


Modem has no 
sound output 


Modem connects 
but doesn't 
communicate 
with remote 
modem 


Miscellaneous 
Problems 


Can't insert 
computer into 
Dock 


Can't eject 
computer from 
Dock 


No sound 
from speaker 


Ejects computer 
when you attempt 
to start up from 
keyboard 
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Remove and reseat modem interface board. 

Eject PowerBook and test PowerBook internal modem. 
Replace modem interface board. 

Replace Duo Dock logic board. Retain VRAM SIMMs and 
math coprocessor. 


Verify that Control Panel volume setting is 1 or higher. 
Eject PowerBook and test PowerBook internal modem. 
Replace modem interface board. 

Replace Duo Dock logic board. Retain VRAM SIMMs and 
math coprocessor. 


Verify that remote modem needs error correction (error 
correction is internal modem default). 
Type AT &QO to disable error correction. 


Solutions 


Unlock dock and insert computer. 
Open I/O door on computer and insert computer. 


Unlock dock and press eject button again. 

If no power to dock, insert dock key or small screwdriver into 
square hole on side of dock and press to manually eject 
computer. 

Replace ejector assembly. 

Replace Duo Dock logic board. Retain VRAM SIMMs and 
math coprocessor. 


Verify that volume setting in Control Panel is 1 or above. 
Check speaker-to-logic-board cable connection. 

Replace Duo Dock logic board. Retain VRAM SIMMs and 
math coprocessor. 


Shut down PowerBook and insert again. 
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Logic Board Upgrades 


Caution 


The Macintosh Duo Dock has 512K of video RAM soldered on the logic board. 
You can increase the amount of VRAM to 1 MB by installing a 512K VRAM 
SIMM in SIMM slot connector J9. Use only 100 ns or faster VRAM SIMMs. You 
can also add a Motorola 68882 math coprocessor to the logic board, thereby 
increasing overall system performance. 


The Macintosh Duo Dock contains CMOS devices that are very 
susceptible to ESD damage. To prevent damage, wear a grounding 
wriststrap and use a grounded workbench pad. 


VRAM SIMM Upgrade 


1. Remove the cover. 

2. Grasp the VRAM SIMM by its edges with the contacts pointing down. 
Insert the SIMM at an angle into SIMM slot connector J9. 

3. Push back on the SIMM until it snaps into place. 





J9 Connector 


Coprocessor 


Figure 2 VRAM SIMM 


Math Coprocessor Upgrade 


1. Remove the cover. 

2. Position the math coprocessor with the beveled edge of the chip toward 
the front of the dock. 

3. Align the pins in the 68882 socket and gently press the chip into the 
socket. 
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Modem Interface Card 


Caution 


210 


The modem interface card provides telephone line interface (DAA) circuitry 
for PowerBook Duo 210 and 230 computers with an internal modem. To 
address the differences in telephone interfaces and specifications, Apple 
provides both domestic and international versions of this card. 


The Macintosh Duo Dock contains CMOS devices that are very 
susceptible to ESD damage. To prevent damage, wear a grounding 
wriststrap and use a grounded workbench pad. 


1. Remove the cover. 

2. Remove the modem port cover from the subassembly. 

3, Insert the telephone jack into the modem port and position the modem 
interface card on the chassis. Press the modem connector onto DAA 
connector J10. 

4, Using a T-6 Torx driver, install the two modem card mounting screws. 

5. In Japan only, install a jumper on modem interface card connector J3. 
(A jumper is included with every modem interface card.) 


Subassembly e 
Modem ~ 

Interface 

Card 











Connector 


Figure 3 Modem Interface Card Installation 
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Hard Drive Upgrade 


Any 3.5-inch, 1-inch-high hard drive can be installed in the hard drive bay in 
the Macintosh Duo Dock. 


Caution The Macintosh Duo Dock contains CMOS devices that are very 
susceptible to ESD damage. To prevent damage, wear a grounding 
wriststrap and use a grounded workbench pad. 


1. Remove the cover, release mechanism, subassembly, and floppy drive. 

2. Position the hard drive adjacent to the hard drive bay on the underside of 
the subassembly. Route the hard drive data and power cables as shown 
in Figure 4. Hook the cables beneath the cable clamps and push the 
cable connectors through the subassembly access hole. 


3. Lower and push down the hard drive until it snaps into place. 
4, Replace the floppy drive and subassembly. 
5. Connect the hard drive data cable to logic board connector J8 and the 


hard drive power cable to connector J14. 


Cable 
Clamp 





Access 
Hole 





Figure 4 Hard Drive Installation 
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NuBus Expansion Cards 


Two standard NuBus expansion card slots are located on the underside of the 
Duo Dock subassembly. Install the first NuBus card in the lower slot (which is 
the upper slot when the dock is upright) so you won’t have to remove this 
card when you add a second NuBus card later. 


Caution The Macintosh Duo Dock contains CMOS devices that are very 
susceptible to ESD damage. To prevent damage, wear a grounding 
wriststrap and use a grounded workbench pad. 


Remove the cover, release mechanism, and subassembly. 

Remove the appropriate NuBus slot cover from the subassembly. 

Remove the NuBus card guide. 

Position the NuBus card in the appropriate slot and press together the 
NuBus connectors. 

5. Replace the NuBus card guide. 


ae i 


NuBus 
Connector 





NuBus Card 


Connector 
Bracket 





Subassembly 


Figure 5 NuBus Card Installation 
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Figure 1 . Macintosh Duo MiniDock Exploded View 


wy 


Bottom cover w/ insulator 
Insulator .. : 
Screw kit, Duo MiniDock | 
Logic board ae 661-1664. 
922-0103 
815-1265 
Modem interface card, domestic..........:....c:cccceeeeeees TOROS E Serr: 922-0095 
Modem interface card, international é : 922-0094 
Top cover | Nae 815-1262 


' } 


d s 


Macintosh Duo MiniDock 








Specifications 


Addressing: 32-bit internal registers; 32-bit address bus; 32-bit data 
bus 


Memory VRAM: 512K; supports all Macintosh monitors up to 16-in. color; 
supports some VGA monitors (requires adapter and NuBus 
card); supports 256 colors or shades of gray 


/O Interfaces | Docking connector: Internal, 152-pin PDS connector to PowerBook 
Duo 210/230 

Serial: Two RS-422 serial ports; mini DIN-8 connectors 

ADB: ADB port (recommended max. of three low-speed, 
synchronous ADB devices); mini DIN-4 connector; 200 mA max. 
current draw for all ADB devices 

SCSI: HDI-30 SCSI port with 1.5 MB/sec. transfer rate; supports 
max. of five devices; includes built-in terminator; connection to 
another computer requires HDI-30 SCSI system cable 

Floppy drive: HDI-20 port for external 1.4 MB floppy drive (MS-DOS 
compatible) 

Video: DB-15 connector supports Macintosh and VGA monitors 
(requires 15-pin to VGA adapter) 

Sound: Monaural sound-in port (requires 20 dB attenuation cables 
and adapters to accommodate audio equipment with line level 
outputs; monaural sound-output port for external audio amplifier 

Modem: Pass-through telephone jack for optional internal 
PowerBook Express modem (RJ-11 domestic; mini DIN-8 
international) 





Power supply: Universal AC power supply, 85-270 VAC; 47-63 Hz 
single phase input line frequency 


Physical Height: 2.1 in. (53 mm) 
Width: 10.6 in. (269 mm) 
Depth: 3.2 in. (81 mm) 
Weight: 1.24 lb. (.56 kg) 


Environmental | Operating temperature: 50—104° F (10—40° C) 
Storage temperature: -40 to 116° F (-40 to 47° C) 
Relative humidity: 20-95% noncondensing 
Altitude: 0—15,000 ft (0O-4722 m) 


Slot for security cable; modem expander (domestic or international 
telephone jack) 
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Symptom/Cure Chart 


Startup Problems 


RAM failure occurs 
(eight-tone error 
chord sounds after 
startup chord) 


Hardware failure 
occurs (four-tone 
error chord sounds 
after startup chord) 


Power Problems 


System doesn’t 
respond 


System 
intermittently 
crashes or 
locks up 


Video Problems 


No external 
display, but 
computer appears 
to operate 
correctly 


Raster or video 
display problems 
at external 
monitor 


Floppy Drive 
Problems 


Audio and video 
present, but 
external floppy 
drive doesn't 
operate 
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Solutions 


1. 


Disconnect Duo MiniDock from PowerBook Duo 210/230. 
Reboot and troubleshoot computer only. 


2. Replace Duo MiniDock logic board. 

1. Disconnect Duo MiniDock from PowerBook Duo 210/230. 
Reboot and troubleshoot computer only. 

2. Replace Duo MiniDock logic board. 

Solutions 

1. Disconnect Duo MiniDock from PowerBook 210/230. Reboot 
and troubleshoot computer only. 

2. Check all Duo MiniDock logic board cable connections. 

3. Replace Duo MiniDock logic board. 

1. Verify that System is 7.1 or higher. 

2. Verify that you are using known-good software. 

3. Disconnect Duo MiniDock from PowerBook 210/230. Reboot 
and troubleshoot computer only. 

4. Replace Duo MiniDock logic board. 

Solutions 

1. Adjust screen contrast. 

2. Reseat video cable. 

3. Replace video cable. 

4. Try known-good external display. If now OK, replace and 
troubleshoot original display. 

5. Replace Duo MiniDock logic board. 

1. Reseat video cable. 

2. Replace video cable. 

3. Try known good external display. If now OK, replace and 
troubleshoot original display. 

4. Replace Duo MiniDock logic board. 

Solutions 

1. Try known-good floppy disk. 

2. Check floppy drive cable connection. 

3. Replace floppy drive cable. 

4. Replace floppy drive. 

5. Replace Duo MiniDock logic board. 
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Disk ejects while 1. Try known-good system disk. 
booting; display 2. Verify that mouse or trackball button is not stuck. 
shows Mac icon 3. Check floppy drive cable connection. 
with blinking "X" 4. Replace floppy drive cable. 
5. Replace floppy drive. 
6. Replace Duo MiniDock logic board. 
Disk doesn't 1. Switch off system. To eject disk, hold mouse or trackball 


eject button down while you switch system on. 

Insert straightened paper clip into hole next to drive opening 
and eject disk. 

Check floppy drive cable connection. 

Replace floppy drive cable. 

Replace floppy drive. 

Replace Duo MiniDock logic board. 


he 
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Disk initialization 
fails 


Verify that you are using correct media. 
Try kKnown-good floppy disk. 

Check floppy drive cable connection. 
Replace floppy drive cable. 

Replace floppy drive. 


Se @ tS 


Read/write/copy 
error 


Verify that you are using correct media. 
Try known-good floppy disk. 

Check floppy drive cable connection. 
Replace floppy drive cable. 

Replace floppy drive. 


oe 


Hard Drive Problems Solutions 


Internal PowerBook — Disconnect Duo MiniDock from PowerBook 210/230. Reboot 
hard drive doesn't and troubleshoot computer only. 
operate 
External hard 1. Check hard drive cable connection 
drive doesn't 2. Replace hard drive cable. 
operate 3. Run Macintosh Hard Disk Test. 
4. Use HD SC Setup to reinitialize drive. 
5. Replace hard drive. 
6. Replace Duo MiniDock logic board. 
Drive doesn't 1. Restart system. 
appear on desktop 2. Verify that SCSI devices have unique addresses. 


3. Use HD SC Setup to initialize drive. 
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Peripheral Problems 


Cursor doesn't 
move, or moves 
erratically 


Cursor moves, but 
clicking mouse button 
has no effect 


No response 
to any key on 
keyboard 


Can't double- 
click to open 
application, 
disk, or server 


After you connect 
external SCSI 
device, computer 
doesn’t boot 


Known-good 
ImageWriter, 
ImageWriter II, 
or LQ doesn't 
print 


Known-good 
LaserWriter 
doesn't print 
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Solutions 


1. 


2. 
3. 


aN 


Simultaneously press <Command> <Control> <Power On> 
keys to reset computer. 

Check ADB connections. 

Inspect and clean mouse, if necessary. 

If mouse was connected to keyboard, try in ADB port. If OK, 
replace keyboard. 

Replace mouse. 

Replace Duo MiniDock logic board. 


Replace mouse. 
Replace Duo MiniDock logic board. 


Press <Power On> key or power button. 
Check keyboard cable connection. 
Replace keyboard cable. 

Replace keyboard. 

Replace Duo MiniDock logic board. 


Remove any multiple system files. 

Inspect and clean mouse, if necessary. 

Clear parameter RAM. Hold down <Shift> <Option> <P> <R> 
during startup but before "Welcome to Macintosh" appears. 

If mouse was connected to keyboard, try mouse in ADB port. 
If OK, replace keyboard. 

Replace mouse. 

Replace Duo MiniDock logic board. 


Switch on external SCSI device before starting computer. 
Check cable connections. 

Verify that standard Apple terminator terminates SCSI chain. 
Verify that SCSI select switch setting on external device is 
unique. 

Try known-good external SCSI device. 

Replace Duo MiniDock logic board. 


Verify that System is 7.1 or later. 

Verify that Chooser and Control Panel settings are correct. 
Check cables. 

Replace printer interface cable. 

Try known-good printer. 

Replace Duo MiniDock logic board. 


Verify that System is 7.1 or later. 

Verify that Chooser and Control Panel settings are correct. 
Check cables. 

Replace printer interface cable. 

Try known-good printer. If printer works, troubleshoot 
network. Refer to Networks manual on Service Source. 
Replace Duo MiniDock logic board. 
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Device connected 


to external modem 


port doesn't work 


I/O devices are 
unrecognized 
or garbage is 
transmitted or 
received 


Internal Modem 
Problems 


Internal modem 
options don't 
appear in CDEV 


Modem doesn't 
respond properly 
to AT command 
set instructions 


Strange mix 
of characters 


appears on screen 


daa et ea 


NO 


oly 


Do 


Verify that External Modem is selected in Control Panel. 
Verify that System is 7.1 or later. 

Check cables. 

Test device with known-good computer. 

Disconnect Duo MiniDock from PowerBook and test device at 
PowerBook external modem/printer port. 

Replace Duo MiniDock modem interface card. 

Replace Duo MiniDock logic board. 


Verify that System is 7.1 or later. 

Check cables. 

Verify that SCSI devices are terminated properly. 

Verify that SCSI select switch setting on external device is 
unique and between 2 and 6. 

Test device with known-good computer. 

Replace Duo MiniDock logic board. 


Solutions 


GP ON 


ae 


Verify that System is 7.1 or later. 

Remove and reseat modem interface board. 
Disconnect Duo MiniDock from PowerBook and test 
PowerBook internal modem. 

Replace modem interface board. 

Replace Duo MiniDock logic board. 


Verify that baud rate and data format settings of 
communications application are compatible with internal 
modem and remote modem. 

Check phone cord connection and operation. 

Verify that System is 7.1 or later. 

Remove and reseat modem interface board. 
Disconnect Duo MiniDock from PowerBook and test 
PowerBook internal modem. 

Replace modem interface board. 

Replace Duo MiniDock logic board. 


Verify that baud rate and data format settings of 
communications application are compatible with internal 
modem and remote modem. 

Check phone cord connection and operation. 

Verify that System is 7.1 or later. 

Remove and reseat modem interface board. 
Disconnect Duo MiniDock from PowerBook and test 
PowerBook internal modem. 

Replace modem interface board. 

Replace Duo MiniDock logic board. 
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Modem 
interferes with 
system sound 


Modem doesn't 
respond to 
incoming call 


Modem has no 
sound output 


Modem connects 
but doesn't 
communicate 
with remote 
modem 


Miscellaneous 
Problems 


Can’t connect/ 
disconnect 
MiniDock 
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Remove and reseat modem interface board. 

2. Disconnect Duo MiniDock from PowerBook and test 
PowerBook internal modem. 

3. Replace modem interface board. 

4. Replace Duo MiniDock logic board. 


1. If computer is in sleep mode, verify that Answer Calls is 
selected in Remote Access Setup control panel. 

2. Check phone cord connection and operation. 

3. Disconnect Duo MiniDock from PowerBook and test 
PowerBook internal modem. 


4. Replace modem interface board. 

5. Replace Duo MiniDock logic board. 

1. Verify that Control Panel volume setting is 1 or higher. 
2. Disconnect Duo MiniDock from PowerBook and test 


PowerBook internal modem. 
3. Replace modem interface board. 
4. Replace Duo MiniDock logic board. 


1. Verify that remote modem needs error correction (error 


correction is internal modem default). 
2. Type AT &Q0 to disable error correction. 


Solutions 
— Replace mechanical latch. 
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Modem Interface Card 


The modem interface card provides telephone line interface (DAA) circuitry 
for PowerBook Duo 210 and 230 computers with an internal modem. To 
address the differences in telephone interfaces and specifications, Apple 
provides both domestic and international versions of this card. 

To install or remove a model interface card, you will need a T-6 Torx driver. 


Caution The Macintosh Duo MiniDock contains CMOS devices that are very 
susceptible to ESD damage. To prevent damage, wear a grounding 
wriststrap and review the ESD precautions. 

1. Remove the top cover, mechanical latch, and logic board. 
2. Connect the modem interface card to logic board connector J6. 


3. In Japan only, install a jumper on the modem interface card connector J3. 
(A jumper is included with every modem interface card.) 


Modem eumpe! \ 
Interface 
Card os 
<< S ue SS 
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Figure 2 Modem Interface Card Installation 
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